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nrt'RODUCTIOJ 
Tbe pl.U"P((Ile of ~u repol"t u t o deaorlbe (1) the deeocr&l'hlc 
p41ttern of a blacll•tal~ ja~krabbU (LIIpwt calltornict.lll) population ln 
4SO-eqD&N-aile Clll'l.ew Valt.7, northern 11t.b and eout.harn Idaho, 4111'1111 
tts. period Aprt.l, 1.962 tbroucb Karch, 196SJ and (2) t.be aetbodolOQ 
dneloped to Cbtaln the data Oil vblCb tbe Wcrlptlon U baeed. the 
rea .. reb duc~aHI! ben OI:OIIp1.e4 the firtlt ) 71are Gl a proJeetod, lone-
ran~• etudt ot tbe population eool017 ~f the apeclu ln \hla aru Yltb 
apeclal att.entlon t t' t.he ~bant.ce and eaueea ct lborl-tera tluctuatlone. 
Our IIJI'olfic objeotlwa ot the etud7 during th firet ) furl wve 
to •••ure natalitr r&tea, u MftJ facete of •ortalttt u poulbl.e, and 
to relate then t o .... IU'ed cbaqee ln population anelt,. We betS..•• 
tts.t an llnlllreta~ ot tb ... c!11101rapblc ch.racterlattos la a loclcal 
atart1nc polnt tor, and 1Dd.-d 1a esaentlal to, eluc1det1on of tba 
cawtal llnb and pattiJ'NI of influence of t.be YIIJ't.ou lll1'lrOIIIMIDtal alld 
btr1na1c t'•ctore operattnr on the populatlcn. Sucb nlldentandllll voui.A! 
alao .... to be Deeded ln 4ep1ot1Jr(c tbe r ole of tbta apeclu ln the 
aoeru flow pattern and nt~trlellt exobanc• vltbln lta ecoetatea. 
Ml.loh ot the 111tbodolOQ IUie4 hu beln that of preYiowt worlre.N on 
t.Ma alll!l other apecba. RDIIIwr, IOM ot tbe Mtbeda, both obHJ'YatlonaL 
and analJtlcal, haTe eltber been 11011lt1oatloaa of pl'l'flowt approacbea or 
van dewloped de 1101'0 to taoUltat.e the atQdy cm4e1' ~· colldltlona lfitb 
vblch we baft been faced. Sou ot then MJ be applicable, at leut in 
prlno1ple, ln alallar atw:lie• elaewllera. 
l'bil atlld7 wu condU<:Wd 1n Ct.trtev VaUey, a LSO..aquare-cit. area 
60 ctt.a weat. ot Locan, Ut&h, ln Box Elder Cout~t7 1 11tah, and. ln cuala 
and Onetd& O~~nt1ta1 IdAbo. Tbt vatLtr b&l a blator,y ot hisb bLack• 
tailed Jac:la'abblt denaitl .. (PalMr 1.897tiiSJ JaD8otl 19h6t79-60) wbleh 




The vatt., 11 a dr7 tacuetrine basin torecd b7 Plelatocene tate 
.BOMertllt (rUnt 1.9$7). It ta bordered on the taat by tho !att Riftr 
Mountdna (IIU111U• elention 9,925 tt), r,~n the nortl!net 1>7 the Black 
Pine Honntalne (caxteuc elevation 9,38S tt), on tbt north by the Su)tatt 
Jlarlia (uxi•llll elnatlon 6,389 tt), on the eaet b7 tM SulltMr Rltru:b 
filount;alna (awdta\111 tlnatlon 6,320 ft), .wnd on the anth by tho lllUd tLata 
ot tba Oreat Salt tab (.Pic. 1). 'l'beJ'tl are tw~> l.tolat.ad bil.la in tM ••ll•7• 
t.ho Wlldeat Hilll (eaxlaua elevation S,097 tt) near tbt waettrn a14t, and 
Cedar Rltfct (awdwa tleYatlon about S,200 tt) llHl' tba taetenl aida, !he 
rtcalnlfil nt.t.7 tlflor con.iet.t ot a lttP-llkt aaria ot MMb., toned .. 
tao lonnavtUe reced.S to tbt eouth. Valle.J-tl®r atnetionll ra~ trott 
about 5,200 tt arou.n4 the nnarn, northern, and taetem tda•• Qr the 
vaUey to abnnt 1. 12$0 tt at tba aootbern tnc! ot tba Yalley 1 w1tb an 
••eraca drop noM.b-to-ar.lltb ot abollt lO..tt per Idle, 
Fie, l. Locatiou, coDfi&tU'aUon, and bo~Uldu'lu ot CtU'ltnr ValltJ, tba 
Culaw ValltJ Uud7 ana, and the Wildcat HUla e\~ ar.a, 

CUute 
Ctn'l.ew 'lalle7 l'tu a eU.ute ebd.lal" to that ot tba JlfJl'thern cteMrt 
abAb blOM (ll'a1.1t1n 1.91!6), AniSI.Uil &ftl'IC• p.reotpttatlon 'ft.r'iee troa ab011t 
S ln. lD tbe aoutbem part of the yal.lat t 9 about 12 ln. w tbo nortbem 
part of tbe ••11•7• 1M 1962-611 Je&l'll ..an pnreS.p1t.aUon wu about u.S 
in. on tbe ..,..tern edge ot tbe WU.d~t. HUla (Mltebell 196S), 
Preelpltat.S.oa le uualll concentn\ed. dtn'lllC two pedodat orw 
dUI'lrlc tbe late IPI'1nc aDd earl7 a~aHer (u Ntn), llnd one dQI'lna late 
tau (aa rate) aDd wlatel' (c~L~Q~t.rd\1 aa aMW). Jtfan1 e~lt~Mr raw aM 
hea'fJ downpo\U'II ot a tw a11Ultea 1 duration. wtnter anove a.tdw ucHd 
aftrep &tp~ of 2•6 ta. all4 aeld011 reuin tin' extended perlod.e, But. 
4urln& oocuioul HY$1'15 wintore, &Yer .. • anov depth M)' J'UQb 1.2 ln. 
u4 •1 re .. ln tor Mftral aontba, 8~ach a nnter oo!l~U'l"ed in '1.963-61., wben 
o'ler 6 ln. CJt anow reutned on 1111.cb of tbe nll.eJ tl?Cr fr<1111 late •oftdler 
until H:rlf Jfatooh, 
Mean IIOtlt.hll tetlperatarell are ab01.1t 2()0P ln Jallll.U'1 (aenerall1 the 
oolcteat 110ntb) u4 about 700J t.a Jul7 (aenenl.lJ tba hotteat •"ntb). 
1Wape.ratw'e IIUl ... ct al'otmll l000f OOOUl" in Jllll8 &l'ld .J111J 1 &IllS •lnJ.u of 
-l$0 to -2SOJ in Janl!al'f (Mitcbell ~). 
Y-cetaUon 1n tbe Yal.laJ talla witbln t.be nonhern duert Mll'ab 
bhu deeorf..bed b7 Sb&Dta (1.92S), GenerallJ, one or eOMtiaae two apeotea 
ot ebrube ol' treee dolltnate large IOI'IIN. 7b ... aonu Ul:lally oc.oar 
s 
within cbarantutat1c alt.ltwilnal U111te ar,d theu~, VS.th tiM uceptlon ot 
the central hilt., Ue in zooucbll oQMentno bard .. Uke pa.tterne between 
t he •lld tlAte ln tbe eouth eDI! ot the Yatl.ey lUld the 11sunta1n rene" 
lwnt.rinc the weatem, nortbun, alld eaat.rn M«e• of the YaUer. 
Ut.&b jtmS.por (Jun1£!ru& ~oeee~), u one ot the Mjor aonee, 
occrars in epane-t~nee etellde on tbe lower lr.IWlt&ln tlopM and on tb4l 
upper arue (,f tba oetJtral hill.e (li'S.g. 2}. Bie upbrtUtb (Aneat.i.& 
gW.nt.at.), Wbioh oe<:IU'a la a a.colld Mjor 11')11&1 u Ce.!Wrt.ll7 uaod.atod 
with jlUif.per 1.a the jui)ler acne. But t.t aloY&tlone 1.-ds.ate}J tMilov 
the ,jmd.per t one, it becOMe t.he •incle, dl)tllaan-t llh:'o.bb7 apea.l .. , 
crovtD& i n ·~t.-a.nee atanrk oftl' about halt the •alter (J'l.c. 2}. 
Shade~l• (Atrlpl.n OO'ntenUolte) oeoiU'a in a tbl:'d 1111,Jor a!lfllt at. 
aUltQi!ea jllR Mlow ~rub (:rtr;. 2}, Shadee~~la a¢cup1 .. a MJor 
portion of the lowet' nlleJ flow, Ita occU!'r&DCe tende t o M dlaerete 
froa aaa-bruh, tbe tw~ .. ,.raU7 occlll'rirc toptBr oul7 1n II&I'I'Oif 
( .. .,.ral t .. t to aa't'&ral dosen J*l'«a) ecot®M betwMil the IODN, 
ar..nvood (Barcobat.,. Yend.otllAtU8) oceiU'II in tbe f61U'th Mjor aone, juat 
abo.,. the N <.' etltlJ' flooded ll1lld flay and p1111rall.7 jUt below tba 
ehwceta aoM (J'ic. 2). Ita n~~p 11 eMlur tbm that ot tbe other 
three N.1Cil' IIOMI1 OeCilPJln& perhape no Mr& than S•t0 perc•nt. of the 
nll•7· 11141 6Cotol!lll between c,.....vood and abadttoale 11 wider than tbat 
betvee.n a~h and sbalbeale. 
Shrubbr epeuH, vb1tth toft td.nor ao!lNI of Ulll.W total area, otten 
oco\1!' u •oaot7plc ahNII at.nda b11t aoutliiU ocelli' ln uaoctatlon VS.UI 
ftll• ~. l'ht>t·CHpM Nlt:l" ... l'lt.ll\l¥1J Q( 4Jtllnallt ·~ lillX\ tlrH 1~111•1 
tn ttu. Jlln1pe:o, a.,Urush, •Nct•nate, a~ (Mlatel'lhl'~ ftptaUve ClliiMI 
ta Cur law VaU.,.. 
Bia Sag<l>brueb 
7 
otMr ehNb clolllnante 1nc Lude 1 ( 1) b laeuap (.lrtetdeu .!!2!,!), a tpeclee 
charactertttl.o of 4rJ rf.dpt and hillt, and often cotlblrdn, 111th Utah 
j untper1 (2) wlnt.rtat. (!!!:2!:1!. ~), and lftlttall. ealt .. c• (Atrl.plex 
n11ttallll var. n1l.ttalU1), both ocelU'T1Q8 ln tho l01Ntr anu ot tbe 
valley. 
UndentorJ Ye,etat.ion within the ujor and ld.nor sonn ilwlMel a 
variety ot perennial and anrw.al t o:rbt, grutea, aDd lov ebrllbUite plallte. 
Then are l.Qcludtd in .lppen41x A, 
Agricultural crop~~ ln the vaUe7 lncbcle atenlin crut.d wbNtar ... 
(Ac.ronron crbtatur:) planU~• prt..lart. lJ in tbe noll'tharn and eqtern 
part. ot the Y&Ua7, all4 ltftl'al. a l.tal.ta (Medtcso NtlYa) t*"la in tM 
nor·tbeutarn. cent.ral, and aouthwttarn parte ot tbe nU•t• Xoet ot the 
altalta taru aro l ocated ln tbo u,rebrutb aone, 
Jacltnbb1te oeatii"'''Od tbrcuaboat the JU!" b b~ aqlbrwrh and 
lre&HW~od a~, ~iDC thea both t or l"etclinc and tor cOYer. Shlldlteale 
otterecl Uttle coftr ani! appean to haft bft1'l oo~pltd tor tMcllte purpoetl 
around tho ecotone• llbtre tt. acljol!ll HCtbl'llllh and crauftood, Jaclrrabblte 
11111.11All7 hequentad the juniper at.llnda tbat ware ... ooiaW wltb tagebruab. 
Location ot Btg Are&l 
Curlew Valley Ext.eMl'" StadJ Area 
.l prl11U7 ala ot tbu pro,S.Ct wu t o lt.u4f poplll.atlon dJIWiiot 1n an 
area lara• enoqb eo tbat t.ncrea• and .,...., wo11ld not be •1Cn1f1QlUit 
1ntllleM• em ~ poputat1o11 ctwlglt. Wh11A tM enUre valiAJ woultl 
ban been llllt.abu tro. tbu etandpotnt, till ot the eAtirt ••11•7 va• not 
8 
practlcel becaaaa ofs (l) lnadoqu.ate acc:e., alona \be eut.ern an4 
aout.beutern p4rt8 ct tbe u.Uq, atid (2) 1nteret.at.e t:raMl probl.elll ln 
the northern part of tbe YfllleJ. !leMa, a 2SO..~~qoare-11ila portion or~ 
central, WQtern, at'-4 eoll.tbarn plU'te ot tbe valle7 vu cb.!lean u the atw!J 
ar.a (Fig, 1). All data ~Mre collected tn tbll ana vbtc:b ve 1ball 
hlneatcrtb caLl tho C~trlev Val1411 Area. Coaclueton:a, while 1tz1.ctl.7 
•PP111tla t.o Ul& C~;t~"t.w Valle7 Area, ~~.re UIUIIIId u applJ to the anUra 
nll•T• 
Wildcat. Hilt. Itrt.ona1Ve Sto.dJ Area 
A 4-.qll8l'lt-ail• area1 located 1n t.be eaaebrlulh sone on the lower 
north •109" ot tlbe Wildcat. RUle (fta, )), ... otabU.abecl tor SJ:Itanehe 
ja.olrrabbl t e_.ca aDd aoYH~rrt. atllllt.• (Rulob l$16.S), Onl.7 t.be nortliwen 
18ction ot tb1.l b•aquara..llile area vu Ulte4 tor UJe ~lllllt.J., ~n\ 
tr..>rlc t.o IHI ducz1.bed .t1ortl.7. 'l'be area 11 abOilt b ftllea troa tba neareat 
uten~tbel7 c11lttnted lAnd, and 1a ta.r ano~~&ll _, troc 118111 traftl 
ro11ta1 10 tbet tbe rabblta are Mldott dtaturbed bJ buntara, ltd.a north• 
-t aectbn will baneatortb be cal~ tbe Ablol.gte-count Area, 
f1a , .), Curlew Val.loy ltl.\dJ ana 8bowir~& l.ollatlonl ot tl.ueh tJ'a!llltiQW 
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A llll.jor objactift ot tbio etudf 'Wal to .... ve jackrabbit. popa.latlon 
den~it1N in Cur law VallaJ. W. could 110t conduct an ablolute count ot 
tlut Yd.t.y-vlda poplilat.ton beeauae t1ut aN& wu too tarr- t~ tba aYall-
able unpowv. J.. a.c alternatb•• we obt.ined <raUar•wtde deM1t1 
1no!ltoe1 afll1 c~N>Cl tMM relatiq ..uurAI vltb aiNioLut.e cou.ntl on • 
••lleP aaiiPlf.Jic ar.a. 
V.!!!t.t.z iadtcu.-Tbe diQit.t:r 1.nd1Gas wre int~D:!M !riur117 to lift 
relative M .. u.ru ot PQPI.Ilattoa danl1t7 betwen 1ouone a.cd Jll&rll but 
nc:olldul\1 tbaJ were uaecl t.o perld.t c:J."'I!k oo~one ot nlati.YI 
deneitz between areaa to tbe Yall•r and aa crude approldutloQI ot actual 
denelti .. in tba· Yall•1· 
fbe 1nd1eee ..ra obtained b7 atrlp cOUlltl ebd.lar to the Unc )lttbed 
(Leopold 1.933), aDS were baled o.n the mu:ber ot rabbttl counted on 78 
1-•U• tlUIIb t.nnee<:tl (bereatWI' c:el.led tl'a!lllct oouatl). Ttlez wre 
randOttlf locatAcl in tbl CIU'l• Val.le7 Area C.n.. 3), 
We tint ralldO.lJ aalacted 100 oool"dlnt.ta pointe on an outline up at 
tlut portion :Jt Curlw Vall., south of tha Uta,..-Icbho 1tata line. Attar 
au..tnatill& tba eoutheaetarn 1./h ot tha Yall.q lleea!lM of lt.e lnt.ccuelbll-
UJ, there ~u..d 7b P'~int.l aa loeat.lotlf for the Clll'l#ll Vall.,. V.~cta. 
To 1ncreuo U111pla elHII bl t.be Abeoluta.-oount AnN~, ve :rand011l7 loeated 
tour ~1t1onal potnt.e 1n the Wild-cat Bille uea, two ot llbtcb fall in or 
MV the Abaolllte-COilnt Area. We then ~ed ueb or the 78 polnta u 
l.oeattons tor tbe 78 traDHote, 
1.1 
R.ai:ldoa pl.a<litMDt ot the t.nuecte t.n the nll.a)' rMUlWd 1n tbelr 
d~r1b11tton a11o~ tbe 'teCet.aUft a-oliN approx1Mt8ly 1n proportloa t o the 
tot.&l area ot .. eh SODID. 'ftlere wre b$•7/8 ld.l.N ot tnnaeat in the 
Pgeb~ aone, 1.6-S/8 in tlbedlecala, S..l/2 in (l'N18110o41 and 7 allea in 
~ wbeatpua, talLC1f, 1114 oropl.allli, AU bat •l&ht t.ranuote MN 
"panted by 1/b...tlo '.>r 11ore. i'o!U' la7 1n or near tbo J.b8olllto-<::OIIllt 
AJ'M to be •acribed aho.l"tly. 
Baeb l...S.le t.raJ~Het wu IU'l'a,..ed in a ~~qwan, 1/li-•U• on a aU.. 
Tba aSAiaa are helleoto:rtb eal.led le;a, TM aqoare patt4m pend.tt.ad tbJ 
obHr-..r t o retlU"tt t o the etart~ potnt wbtt. wd!WII the tranaeet., tb~ 
olta1aat.1~ a:eoaaiw valllinc. Tbs aquare pat.tam al.tlct eub<I1Y14ed each 
trauect tiRo toiU' allbMapt..f whtcb helped to teat. for 4~.~pU.eate eountlJIC 
of thahed rabbi t.a. 
lll4eb count t:~t eacb tranHot wu atarted at a per'tlllllllltly urrc.d 
oorll$l' and val"-d eltber el.il.:lnr1tfe Gl' -.:ollot.erelookwi.M, tbe oboteo betnc 
nl'doa bat alwqa in one ot the tOfl.r, cardinal CCIIPQI 41Nett.ou. V. 
walked alone tba t.rai:IMct. llllo, eon~~t.antlJ acanntnc tonard, tett e.J:I4 
rt&ht. W. ~orded tbe let lltUIIbeJ', tile dU.ct 41at.&&We troa tile ohet"Ml' 
to the r.Obit. (bencetorib celled tbe allbt.llll dUtan"), and tbe tU.cbt 
41reot.1on of .. ell rabbit tL!l.lb4Kl. Tbe mhtioc <liat.&nl:• vu lllliALlJ 
..Uo.red fro• the obeuwr to tbe point wflore the Nblt bad liMn nettna, 
but occu1onall.J tbe l'lbbit ,... •mill betOI'o lt. wu Hen. 
1.2 
The tnneoc-tl ver. walked bot•~ ShOO A.M. and L:OO P.Jf, Vhon 
YOlllnt&rJ Nhblt ao.,.._nt. '"'" !Aut U.k:el1 w ocev. Altbouab jaclt'-
rebbite 01a1 tood one! 110ft about dlll'il'li •fll perS.od or the 417 dopendlna on 
weatbor and aeuon, tbo7 ax-. 01aent1&1l7 nC~eturna1 and art~ actin 1011 
t..-quent17 durlnc a!.d..&7 (LechlAltner 19$8). 'ftle tranncta were valked 
onco in tile tprlog alld oace in tbe hll, &tid requt.red aboi.Lt 14 4171 to 
CUI!PUtl oacb tilllll • 
.Aholut.o Ot>~l!'ltll .-'nle alHiolu.te o01mt11 weN lntelldec! t.o """ tvo tuncUona. 
(L) It on lndu ia t.o A1"ft u a •alU, nl&Un •u11N ot popolation 
4111111~7. 1t. -.to, u S.7nt et al, (l?Sb) bawe polnte<t cut, be ltOM coaatant. 
th~ often unltoown t'lmotion of ae.twll denal\y, Abaol~ate oouuta on tM 
WU.I!eat RS.Lla Ana With llldo t.3 provt4e actual a.n.titJ .... IU'ftAtnta vitb 
wbleb tba tranMcta run at about tbe .... tt• cotd.d be eOIIpONd, and tbe 
aaaunpt.1on of coa.tancr teated. (2) By !'IIJ1Id.DI tNJlHota in tbo Abeolut.-
aount ANa, a l'efrNHll)t). oo11ld be ca1c:vlat:.d t or the tl'AilMOtl on ablollltl 
cowat$ Which would per.tt tronapoaal at tran~eot roaulta 1n~ actual 
doM1t7 nlUoN, at lout t or tbe AH-.tut.-o;>ll!lt A.reaJ wUb a0111111bat len 
ac.earaeJ t or t.ba entire aa,ebrt.llh 1 0 1.'11 (tbe Abenlut.e-cOiltlt Area la ill 
tbll sono), a!ld orudelJ perbape, tor tho ent.S.re val.ler. 
Tbe &Holute eounta (bai'Ntter called drl're ecunte) were buM on the 
total nuaber ot JaellrobbU.e drben b7 crew ot tleQ trot~~ a 1-*!uare-a!.Le 
Abeolllt.e-oount Ana tn tbe \ill4ea~ li1U..a (J'1&. )). We olMred lS..tt 
at.rt~~~t jlrouA! the perlph017 ot the area. St.1lar11 olured atrl~~~t, l••s.L• 
l olll! and apaood at 1/t-QI.Ue 1.ntel"9•11, d1"'-ded the area bt~ f()W' 
u 
eabareu, eacb 1/h-oU.e 1il1de b7 1.-elle tone. ObHrnt1on t.ove~ 2Q..)O..tt 
bicb were oreckd at ltlternctt.ona of doved otrlplt at one el'ld ot tbe fmur 
ollbanu (lie, 4), Rabblto o'>llld oeitller tea-.. tho ,.quare •U.e nor ao-.. 
about betvMn the ..,.... witbo11t oroeoll'lf a ol.e&ft4 etrlp an4 belnc aeon 
froa the town, 
1'be cSrin counto nre oonduoW bJ a drlft-U.M W&• end an 
~ation-tover teac, The drl.l'en to!'lll4 • tttratabt IJ.Jw, 1./ll-elle 
loJII, opaced 20-.)0 7.o.Ho apart. at the oppodte em of a 1a1Nrea tr011 tho 
t.ovora, 1'tleJ walked abna1t tbe lon,t.h <4 \M oubarea abll eountec! aU 
nllbS.ta tbat tluabed &lid ran throQ~b tho ctrt•• U.oe. ltabbito tbat left 
tbe eabarea ahea4 ot the ctrt-.. U• oro•IOd tll.e cLeared otzolpe and wore 
eOWlte!t b)' tH tdlle:r obMI'ftre, iaoh of the tour 1ut.reu wu counted 1n 
.-qaenoe in tbio wq. '!he ~ ~ Rtched the cleared n:rlplt 
dltrlrlc aDd between .. ch driYo, Ulonb7 eUIIinattnc tb4t chance of anobMl"Yed 
rabbit aoYocent into or oat ot IIJ"'Q not 1•t drtftn. CorrectlOI'II were 
ude for nbblte that. IIC'Md. hoc • co~~nted area into an area )'Ot to be 
oo!UitecS. ifltb the exeepttoo ot tho March, 196:J, 4rtw when n1ne •n 
pertlclpat.o4, tbero "" fro• 2}46 clrt-..re 1ft the Uoe, end troa 4-6 
obnnere to the tOVOI"'I 41ll'ine tbe OOI'IIll ... eade tn tbll otlldJ, '1"Ae driw 
ooanto are colld110tecS on~ to the oprilll and. once 1n t.be taU. 
Cenat11 dateo,-In plAnntnc ts.eld vork at tbe btllinnlrlc of tbe otud7, lt 
appeared that oar tlM bgdpt vo.ald penlt two ceonoN per Jtal'l coe 
prf.OJ" to or MV the bect.nl'l1.ne ct tho breedinc .... on to proYlde • M&IIU'I 
ot tho bretdill8•pofllllats.on deMlt.J1 aDd Ol'll •• llOU' u pout.bl• til tho ell4 
Flc. 11. Arraf~i-nt or clear.es atrtpe ud a.rnt.i<>n toweN tn u.. 
Abeolu.t.e-O.)Wlt A:ru 1n &be WUde&t lilll.e. 






of t he breed1rc teuon t.o proTide a 1111aaare of tM repr~tin outf)llt. 
Altb'lush breading be&an u hl"lJ .. Jawary, anov created pr bleq 
ot .UlblU.tJ a~ e>f tr~rtat.lon at th11 title of JMP• All :> , 1111ch ot 
tbe population ICifN£&tee 1nto 'lllnter conceutratlo~ 'llhlcb do not 411pal'ft 
Wltll. about X.U.:h, and \bil CN&tea tupU.rc probleM vttb a J&rNU'f 
canna. l or th ... reuone n did not basin our Mr'lJ cenaa until late 
~h. Since rabbitl you.nger than b-6 v..U of qo INU"' extreMl.J 
fWI'tlYe and aeen onlt '9W7 rt.relt 1 the pre•no• of tile Ul"lJ Uttere dld 
not 11'ltlueMe the March countl. Vi th tbe ezeeptton ot about 4 anlull, 
all t.lloee OOWlted in Much oenallftl wre adulte. The few nall pcq eeen 
vere euUy dl.tt inltt1tb.tble and could be excluded h-ot~ the ana1J~e~, 
1\lo poetbreedinc eeatue llicbt tdeall7 ba'fo been llllda prec1Mlf at 
the end of tbe bt'Mdlnc ...,on. Jut here qaln the lac ln appearartee of 
the JOUtJI forced ~ t o del&J the count b-6 WMk'a after the laat yoaq 
nre born in order tbat tbay would be lncllld..S. In l~ the tNt. JOWIC wre 
born in lllid~A.uguet, Acetol'd1ncl1. the d.atle t or ... 1\U't.fll fall de~ttlel 
wre M t f or late s.vtear and earlp October. Ill tllbeequent JMI'I the 
cotmte were llllde I.Arplp in October. 
Statllttcal ProbleGB 
DeMltJ indleol MJ be Wl8d u saa,.., ot actaal de1111ltp U, u 
pre'f1oual.1 ~~entioaed (Ha7ne et al. 19$4), the S.llda: 11 eoee conetant tunc• 
tt"n ot dena1ty. Diuea U.1 be preaent and not 11'l••Udew ~ llH of 
tndle~u aa l ong at tho biue1 aro coQJ'Itant tbrougboQt t~ rant• ot denet\7 
enoountarod, Ve b&vo U&ll1nad three poaa1bl.e 'f&ri&ble• t o llarn 'llbether 
or n,t. they flight han changed v1th dtttoreot lev•le ot deoa1t71 (1) 
F!epeat tl.IUihea o-r o;~ounta ~t the eau individual J'llbb1t on 1r11 given 
t.raneect, (2) nrS.atlon 1n fl.u.tb1zla; or aighUng dlotanco• and ()) poaeible 
ch~U~gu in t.lle d1apure1on pattorn ot tbe I)'Oput..t1on, 
Dll.PUoate-oo· nt15 varl&ble.--one pon1ble btu it1 the ru~tU.a vu tbat ot 
l'ePMt ob .. natlona ot 1ndirtdwal rebbitll duri&lg ~ C:Ollllt ot IIDJ' ClYan 
tranaect., Tb1a in it.Hlt 11 ~ neceasarU.y a problelll u 1.oos u 1t 
reuS.na conatant at 4Ute:zoent p.opule.Uon danss.t.tu. But U' 1t ahcl!l.d 1n 
101111 w., V«r'f vtth dene11i7, than 1t. woul4 bacOM a eourea of error. 
CoruJoquontl,y we _,ned the date, tt.rlt ot aU t G .S.tand.M \lbetbar 
~hal'& was 3%1J mdence ot dupUeaw tlubS.n1n llM eeecndly M:.eth•n•, 11' 
present, l t vlll'ied w1 th detlltl ty , 
Wa teeted t'Jr d~.~PUcatS.on b7 ualllllna an oqul tlu.h rato tor .. ob 
1t\d1Vi4ual tranaeot l.ojt, It ~plication did not occur, tbe:ta abould be 
M dltterenco 1n tbe averqe n!Uiber ot rabb1te tl.~helf on lep PHeelfil78 
an4 t ollwt.nc • lee 11NN <>no or ~~<~re rabbltl vera tluabed, l.a. all 
transect M4Nr eb.~ld be the eau. 'i'bare wra b9 trenMotl wltb all Lea• 
toeate4 in tbo PM veptetlYe arinee, and theH wre valhd sis ~llilld 
llb!cb pro'fided to pool. ot 291.1 tranHOt count. trot.~ tfh1cb to .., ... the 
dapl1eate-eo~ntlng variable. One cyr •ore ~~ita were ttuobed on 117 ot 
the8a trane3ot eounta. 
We divided the 117 t..."''lMMICte into tb!'H croopa aocordiJll to tbo t., 
on vbicb ~ne or anro rabb1ta waa tlu•bad and oal~latad the averace na•ber 
ot rabbita oooot.Gd on eacll -:-t tba other lese tor each group (Tabt. 1). 
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TABlE 1,-Mh:Alf IIUMBl.i:R (11 RABBI£'5 i'LUSHm Oli EACH 11Wr5ECT LSJ AJID MEU 
lOR l'OOUD LIDS :roR EACH OP 'l'Hr.tE GROUPS OF TlliJISl!I,CTS. EACH GROOP 
I}f;LUtiES ALL TP.JJCS!Cl'S Wim OilS 0.1 OE rwmi'l'S FUlS8tD 011 'nilE IllliCA TEO 
Im, SAMPLl!: IZE8 A.'U IN P'AilK!fltiEm:S. 
Milan lo, Rabblta ll~ Per !9 
tea 2 
.!5.1 l5..!L !!!! 
0 • .1 (SS) 0.2 (S5) 0.2 (SS) 0,) 
.!s.1 tea II Mean{,!!!!! tee L 
0 ,2 ()b) 0,) (JL) 0,) O,)j (Jii) 
.!5! !5.1 15.! Mllan,W2 
0.3 (11!1) 0,3 (hL) 0.1 (la4) 0,.) 
x2 • O. lM, <,00'; 
Lll 
I n cue11 whore rabbite vore aeen on IliON than OM lei, the traMect w.u 
incl~ i n oalc111At1ona tor ~Wre than OM sro~:~~~. Tbe lle&ll nwdler ot 
rabbits tb111hed on the lea• vmed. troa 0.2-0.11, v1tb an averase ot 0.21. 
No1111 o! tlleeo values wu aienit1ce.ntly dU't-nt !J'()II tbe MAn at tho 99 
percent oont!Mn~ level (x.2 • O.l!tB , <.OOS). Acoord1J1&1J', vo believe 
there vu no a1snifiB411t dupl1catlon bet-n t.IM tranaect l.ep. Si nce 
there vaa no dupt1~ation 11hown we have ~~ tbllt denslt7 cbancea did 
not eauao chances i n tho .asnitude ot duplleatton. 
The chl-lt(jua:o teaw evaluted dupUt:at.1on &110111 tN!iHet lop, but 
not within lege . llabb1ta c011ld have boen tluabed. ar.4 ccunted r10re than 
once on the nt:o lee. Altbo\lih ve cenld not teat llt«t1atloall7 t or eucb 
dupUoat.ion, two rllbbite vera f'tWJbed on only U percent (lB of 172) ot 
tho loge ~o~ith rabbit.e. Rance, duplt;::at1on wit.hi.n lesa, it pnHnt., vu 
probablJ nealll1ble. 
S1sht1QS·diatance analzala.--Variation in C*an aigbt~ diaLanoea .t&bt 
alllo have .tfected the conet.ancJ ot the t.Jxt.x-deMity tunct.lon. Sueb 
variat1oM llieht. occlll' d~~e t o tluohln&·bebn1or clwl& .. uaoeiated vitbl 
(1) nriatione in babita~, (2) ..... :)11&1 nriatlons in behavior, a:d (3) 
cllanse• 1o dasaeU.y. We .x11111ned the data t or each ot tb- 't'ariablee bf 
compartnc t.be ~~ean tllbti~ diet.ancea ot 200 rabbite tlo.ebed. dllrlnc 11% 
cauntt ryo each o! hS-7/8 •1lee ot ,.,.brueb aooe and 8-l/2 .tlae ot 
rrea.awood-s~na traneeotll. Too few r~1ta were 811110· on traneact.a 1n the 
other aonee f er etlltiaUeal teet.ina. 
L9 
Oar t1rst concern :wae the var1at1on that veaetat1on llight cewse ln 
sighting d1atance. Slnce rabbit.e couLd be obMned. onr tqel" dlet.aru:ee 
in &roAeewood than in aACebrueh d'.le t~ the tower tollage d.cmdt7 ot 
creuewood1 we anal.¥1104 fol" habitat .slshting-diatance Variation b7 c a-
parln& a1Jbt1ng dletancM beween I OMI. The 1111an et.ghtt.ne: diet.aoo. t or 
)8 rabblte tlWihed in the crea-oo4 1000 waa ~ 7arda (SZ • 3.)) and tbe 
aean eiibt.111( d1atanee tor 162 rabbits tt~aShed in the aqebru•b sono vu 
.33 Jardl (S& ..0.9). '!'he 4U'terellce is not tignLt1eant at the 9S percent 
contidonce teTe t ( t • t. 711). 
For the proper intarpr taUon ot aortaL1t7 al!d natelit7 c.ateulaUona 
wbieh will be 1bovn later, we alto needad to know 1t lileiUI a1cbt.11li 
d13tancee wen a1tdtar in the apr111C at1d taU. Wo an.alJ••d f ol" nuon.at 
ds.ttarencee in a1«fltll'll dletancee b7 cocpuil1& the Yatuu t or all rabbite 
obeerY<ed in tM tpr1flg with tbe valuea tor all rabbits eel in t.be 
tall, re;ardt .. a of the 71ar or vecetatlve IOM ln wb.S.cb they ooourrec!. 
I n the epriJlC, 69 rabblte had a ~.~Nn sigbtine cU.,ot.nce or 39 yardl (SI • 
S.J) and in the tlllt l)l rabbits had a SIUO ti&btlne dletanoe of 28 7arda 
(8! .. 2,1). 'l'be ~nat «!1ttennca was net et&n1t1cant at tha 9$ pel"ceut 
confidence level (t •1.8~). 
t or the 1ndu-d411111t7 function ta renaln conatant with changinc 
denlittu1 the eiabtli!J dlat.-n~e t~U.at re :t.ln o?NJtant with ebancing den-
alty. We teted t or thu cor.,tan(')' b7 plotting the l'lO&n eigbting dle-
t.aoou t c-r ncb ot fhe cOil#ue porloda qdnet their eo1"1"9apondirla: done1t7• 
index n.luea. Thora wu no euagoat.ion of a t.relnd ill the ecettev cU.acra• 
alld " tbua ueaeed ai&htilll dletance did r»t chance w1tb chqing deM!t.7. 
/.., 
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Popata~ion d1ape~aioa.--Err~r. could have been lotrodqced into the indica. 
f.t dUptniou patterna nrled 1n the populatlona betwen R oeu.ha 
cenaue perio"· Por exa~~~pt.a, durlnc a partial. tl'anaect ooant in J•mtU7• 
1964, 236 rabb1te vere tl.~Md on h8-l/ll allee ot tranHet, wbleh produetld 
a dea1t7 1rlda: of 1!.89 rabb1te pa~ IIlla (R~b l96S). 'l'tlil nlue fJ 
nearlJ au u ... larpr tban the index of 0.8$ rabbit. per IIllo lleUIU'ed 
tbe previo~W October, aDd ia nearl.7 lS t.l•• tarcer thu the lndex of 
o •. l) rabbita .par .tl.a ...,urad 2 montba later in April. :tlla nullbera ot 
rabbita 00 •icbt ill41\'l4Wil trannct.. IIW'81 1., l, l, ), e, lh, $5, &lid l.Sl. 
The tr.QutneJ dlatrlbut.lOD n the el&ht inhabited ~ S.. con~~14erabl1 
df.fterant trot~ tb- d.tatrlbat.1otl11 recorded in the eprioa a!ld tall. cC\lnt.a, 
aQd Hluetratae the d1ttuo.M e in cootlgion of the 1flfttar populailcu 111 
196L fro• tbo ooa~1on ln tbe pr&Yio~ tall and tba t oll inc •Priuc 
popoal.atlona. Thu.a, it 11 iaportant t o evaluate t he Wlu.ence ot oontq1on 
on tbe re1ulta of tbe trattMot. counte, particularly u 1t 11~t YU'J v1tb 
da!lllty, and to aeeertain 1t correction tact ora t or tbe 4ent1t7 illdioee 
vere duinable Mel poelfibla. 
lie teete4 t or oontqi~ in tbe Curlew 1'1llle7 population bJ• (1) 
ee l.oulatltla the tNquencJ diatrS.but.lon of tranHcta dtb 0, 1., 2, ), L, &lid 
S rabbitaJ (2) cot~~P~~r-lnc th1e dt8tr1but1on vs.th the upeoted ~lll•t!n 
tl"eqlM!llOJ cUetrlbutioni and (3) caloulatln& tbe nrtarwe/M&n ntS.Q ot 
our observed frequency dlatr1but1on. A varlanee/aean ratio ot 1.0 lndl-
cat.aa rand'>tll dlltrlblltion, Vh1la valoea l.cJ'aer than 1.0 ind~ate cont.• 
rlcm, aDd vdu•a eultar tban 1.0 ltldlcate l/'tCUW dtAtr1but.loM 
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(Andrevart.ha 196lt.36). 'l'h• li&nltlcant a o.t tbe {'ont.\(lon la obtained b;p 
co&parinl t~a calculated ~Al•equare ••1~•• wttb tba tabnlar eb1-equare 
1'«l..uaa. 
Of the ot.x vartanee/-n ratloe oalelllated (Table 2), t 'Jur liptt-
l cant.l;r (P < .OS) e.~aodK 1.0, one exceeded L.O at. the .1.0 probabll1t.7 
lent, and na .u uactlt 1.0. lance there vae a •1«n1ttcant d•"'" 
of c lullpl na i n f our ot at.x cer.-UHI. V =- of tbe rat1oa tell bllow 
IUI1t1 •ucce•~inc no ter.den1:7 toval'd. an a?en or apacect dS..trlbut.ion c!orica: 
8NJ ot tba anad pario@. 
rba 4411"• of contq1on vaa bi&bar in tall thaD l n •Prine· In 
neq e .. e (Tab le 2) 'the apl'if'C •ananca/Man ratio wu ll'ftr tban ~~ 
••1 a t or tba pracad1nc or toll~vlmc fatt. Tbta .. , ha.e raaultad tro. 
a 110ra naarl.J randca dlatrlbuilon in •Fii'IC vUb elalll)e ot anillala lr1 
fall rapreaanting tbe 1~ •ndteperaed rapr ~ott•• output f indlYidual 
faulaa. It 1e &Lao PQallble Ulat tba ln!.ireaad taU O')ntqion w.u 
partlall;r dua t o url7 lnltlal aonllllnta <>t rabblte toward the areaa 
w are vlntar ac&ncat1GM occiU', In 1963, rabbit accnsattona were 
obaenad 1fl ,.,..,..1 anaa in CIU'lav VaUa:r by •ld-loHMbtlr. 
In order t o dateraina Vhatbar \he cblaJ'Yad contaclon c~ed wltb 
dAHIIIlt:r we calculated a r.graaal~n of Yarianee/•aan raiioe on dana1t7 
tndia... Tille te1t •acc .. ted oo Mrrel.t1on batVMn oolltllflon an4 
demtltJ (r -o.37). 
WILE 2.~UDCT 'DIM!lDOTIOI OF lUJIBit OCOummi"CE Qf 'lHE CURLm1 VALIJ!:I PWSJI nuKSEC'l'S, 
WI!1I CORRISFOIII)DIG V~ lW'IOS, CORRISJ'())IDDJ} CHI-sQUl.ttE ntcEB, AID PROB.lBILl"l''ES 
OF \'Bit CU£llLU'F.D CHI~ VA.LilES OCC1:I:lBliJ'J Br CBAJ£&. 
Iaber o-t llabb-1 til ()ft 'l'NnllecU 
0 l 2 ) II s Total .2 Calculated 
-.-
nate lllllllt.>er or tramee~ w. Transect. X z;2 P(x.2) 
October, l~ 59 u 6 2 0 0 78 l.hS 11.28 < .oos 
Marc.b. 1.96.3 61 IS 2 0 0 0 76 1.00 .06 <.SOO 
Oct.ober, 1963 ))t 2) 6 9 1 0 78 1.,31, l.b.)b <.OOS 
.lprU., 1961! S9 13 s l 0 0 78 1.)0 h.6S <.100 
October, 1964 ss 10 1 7 0 1 78 1.90 SS.90 < .CXlS 
Jlarch, 196!) S9 7 8 2 1 0 n 1.83 )l.bl <.OOS 
OeWbv lfHrl 1.S7 
Sp.ri.nc MNn 1.)8 
2) 
'!'h.s final. teat 11611 to det.el'tllr:e 1t tM obMrftd ccnt.qton 1.J'I(:reaefJ(l 
the variab1lit.7 in our denatt7 indlcet. 5lnce tbe cont.eJion vu eon 
pronoune.t nob t aU than t or tM precedl.nc aprtnc, 1HI eheelce4 to aee tt 
the coeftlolent ot vart tlon tor eaob tall denalty index wae Larger than 
tho ecettlebnt r, f varlatlon tor the prnlout tprinc 4eualt7 index, Tile 
eprtr.g a.c4 tal.l co.rtlt:S.ent. ere lOb alld Sl pe~nt r .. peottvel7 in 
t96.3, and were 9b and 66 percent reapeoti'Yity in L96b, ThUll, th~ ln-
oreaeed hll cantagton 41d n"t tnc:reue tbe Yariab1l1ty in the tall 
density lnd1cea, 
O&qH ot All41lf'f.<lJ 
IA the to.recotnc aeoUona, w expl"* ""•ral pouiblA eourcea ot 
variation 1n tbe t.Ddtcee al'lll tOillld no lndloatlon Ulat. \bey ldibt atteat 
tbe eoiJjlt.ll'leJ of the Udex-derullt7 taooUon. We no11 p:t'OCMd vltb two 
tlual t.eata wbiob provtded ea.~ i.DdlaaUon ot the f1dellt7 vU.b wblcb 
the tr&Meota llOUIIft 4ena1ttu vlthtn the valleJ. 
Cornla~lon betMMn lDdic:ee al'lll !bfolllte oOilJite.-we have correlet41d the 
llllllber of rabbit. counted oo each of tift drift cOllnta in tbe Abeol.1t.. 
count Area vlt.b1 (1) tbe n~~llber ot rebblte oOWited. on tour trenaeota in 
thtl Anolute-cO-IInt Area valbd the da7 bld'ore or tb4l 4&7 ot the drive 
oounta, and (2) tbe nllllbv ot rabblta counted on 78 trenaecu in tl.w 
CQI'lov Valley Area valnd durlnc a 2-wek: period JWit before tbe dri'ftl 
~ (rs.,. S). 1M corn1at.lon eoettlat.en~ al'lll l•"'l at 11pUloanoe 
aro bl&hor (r •.98, P <.OL, 3 d.t.) t or tbe CIU"lew Valley Area trenaeet.a 
tblln theJ are tor the Abaol.llta-cOtUI\ 4rea tra!IHcta (r •.82, P <.10, ) c!.t.). 
Fig. S. Linear recrenioM ot tbe NIM fHUlber ot rabbi ta tl118htod per 
~1te ~n tour Abeotute-oount Area tr&neecta aod on 78 Curlew Vallef 
tlllllh t.renee~t., oa the nullbe.r of rabbita Ci;~W~ted on tbo J..aq1:1.11'8-ll1le 
Abtlolut.e..cotta~ A.v.a. 1'he eloPM of tblt two l'ellr<taaioM, fit ~~ the 
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Ttuul, the Abaol.llte-eou.nt Area traMeete &nd dr1Ye omrntl llbould bne, I:Kit 
did ru:>t, proudltll the bottezo c::~rrelat1on aince b&tb MUilred the aaiJ!III 
population at. tho 8UII! tilllll, The hiaher •U'Sab1Uty :4 the Abaol~:tA­
COUllt .Area traMocte M7 han bo4m c.aued pr11W'117 by tlle aMll nw.llber ot 
tnaneeota. 
T!:la alopea of tbe two re;reaaicna t.I'W a1p1t1eaotly 41.tftrent at the 
9S percent probability laftl. 1'h Abl<:s l.llte-eoaut Area NJI'"t1on 11181 
haYe a hi.che.r elope t "'r thl toll.QWina: N&aonet The .IJHtolute-oount ANa 
tni'JMetll Lie ill MC~l'\l.llb which a pn~Yiowt1J ahown 111 gDOt! rabbit 
habitat. i'e~~rl,r 1/3 of the CIU'lltw Val.le7 tran .. otl Uo in thlldaealt, 
eroeted wheatsra•, or fallow a:nd ou vbteb few rabbl.tl VtN e:.llllted, 
'l'hua •• d.eM1t7 tn tbt ••ll•Y (and tht Auoll.tta-ooont .l.re'a) 1lllll'OatQ1 
tba Abaolut.-coLillt U.a trallhote abould c:atT7 a J.ue-r l!ean nu~ of 
rebtt.a tball the 1111&1'1 ftiUiber obaeM'Itd on the Carlev Valley tranncte. 
P'ir.ally, the tact that the p<ilnte repMiaenttnc the Ourlaw Vdlt1 
traneeete are e loetl7 fit bJ a atra1ght line •uac•ate that the denatty 
indicae are aOSMt ooDIJtant hnetion of actual c!enaiU... 1'1:\u, the index 
val~tM prmde a ,.....,n.bl7 reliable ..uun ot t.ha aftrllllt rabbit denat-
t1et ln Curllv Valle7, 
Ua1tond:tz ot deM1tz eha!lie 1n Curlew f•l.Ler.-Tbe ts.nal OflUIIPt.f.Oil we 
needed to 1111u 4urill& tbt• nwtr 1n tb• d81'l!t1t7 uuuraMlS\41 und vaa 
thet the rabbit. 1tt C11rln Val1A7 •arted unltol'ill1 a a •ln4rl.• popal&t101l. 
'!lit t1nri. e1rldence that. Ud.• .. IUIIIP'1on S.. YAt.U.cl u... 1o the ~lon 
ln Fig. S wh1eb irlpUaa that. the popdattl)n cbaap on 1 ~~quare llile u 
the center ot tbe valley ~ .. al~t perfectly correlated with the aYera;e 
change ovet· the nlley • • • whole. 
A second teet ot thu a.euept1 cm vae 11ade by c~parl~ tba 1n41eu 
tron )9 tran .. ote 1n tho northern halt ot the CurLew Valloy Area and the 
1n41ces fro )9 transacte in tbe aoutbern halt ot tho Curlew Valley A.rea 
(Fie. 6). 'l'ba northern t.ranaeete are prturUy 1n eqebruah an4 creeted 
wheat wblt. the eouthern t.raneeete are 1n aqebruab, rreuevood, and 
ebadeeala. The traJlde babMn tbe two areu were the aa• bot ... n eaob 
eentWI period, and the cqn1tadaa ot cbanp were at•lt.r 1n tbrM ot t1Ye 
c••••· 'l'be lndex nluea tor .. oh ce'lllue perlodl were tutad bJ t-t.eat, 
and except t or AprU, ll164, ..... not a~nU1cant.l)' dttte.rent at the 9S 
peroent coufldeDeo loYal. 
Ill concluton, we baYe no avldenoe ot aDJ ataniticant 'tarlabt.a 
that attactad tho conataney ot the l~danalty t~ctlon at denelty 
lnela obaarved iD thu atlldJ. Alao, the nllay population appe&r8 t o 
ba.a eaaentlallJ tuact1oned &I a unlt. Ve haY& therefore proceeded wltb 
the analyda of tht. p pulat1on 01111 the Curlew Valley Area tranaecta 
u 6ft index ot Qnt1tJ. 
latalltJ Maaaareeent 
Plald Collaotlona and Oroae Autopay 
We collected jaekrabbltl 11onthly troe tbe Curlew Valley population 
to p,Nvida dati on raproducthe ebronol017 and ratu, aDd. en aax and 111• 
C:OIIpOiit1on. R@bit.e were collected at llf.lht, ur.tallJ bet ... n the fl.ret 
bour ot d.arknaae an4 lrOO A.M., with •poU11bt and •hotcun or .22 r1tle. 
l'ic· 6. Moan nu•r ot rallbtu t'l9hed per 11111• of trf.neect on )9 
tra~ota in tho northern halt' and 39 trane.ota in the eo~th•rn halt ot 
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Orir;1nall.7, enough rabbits were to"- el'llteoted t o obtain 2S adult 
te111dee each ontb, W'e esaaed that tbe adult aex ratio wae hl, aDd 
since we oolt.eted. every en1Ml encountered, we ~an wttb SO lllllllllll per 
c~ntb trQfl .TanuarJ into tt~rina end url7 lllii!Mr. A.e J M1tl&' begart to> appear 
in tbe oolleetiona, the ootleottons were 1ncrea,.d to 100.150 aalaale per 
•untb by tate 11111t111r and tall, \'bile thu tlllllber vu as !11&1'11 •• we c~ld 
handle eaoh aontb with the cQllecttna and .utoPIJ t~ and tao1lit1ea 
aYatlable, 1t at1ll wu ftOt en~b anicala to aupplJ 25 ·~~lt teaalaa 
beca~e tbe c~lleettone in lete eu~r were coepoead ot 90 percent or 
aore juYenilel. 
Altbolllb 1deal1.J the rabbttl should ha•e b .. n collected rand011l7 
onr the nlle7, the c!ene1t1u were too low to peM111t ral14011 collection of' 
tbe • ;,ntbl)' qacrtu 1n tbe t.ll!l anll.tlta. Hence ant la vera collected 
vbne•er they could be obtainedJ -t ca• tro£ eb1ft1DC areal ot 
abundanee and oon~entratlona, primartlJ around alfalfa tteLde, created 
wbea'tfrate aeatUnga, roeda14ea, and oeeaatonal v1l'lter- C9neent.rat1ou in 
the aagebruab and creaaevood aonee in th• nnrtbern, w&atern, and 
aouthern port1one ?t the YallOJ, 
Collect1one were ranerallf aade in tbe latter 10-15 4aya ot eaoh 
eont.b, 'When dentitiea vere loweat, l.i-6 ~;olleot.lag tripe were needed per 
IIOtltb t o prod~tee tbe quota. Durii'IC peri.,.,. ot btaber 9uitlu, r-r 
t.rlpa, aoaat1 ... onl7 one, were needed, 
Each JaQII:rabblt waa taQed witb the date, loeatlon, end tt~~e Qt 
-::oUeetlon. !U aniul.a were broucht to the '.Jll1vera1tJ at tbe an4 ot 
tba colleotill& period (late nicbt or "rlf ecrn1n&) and plaO*d 1D a 
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tree .. r t~r eto~e ~til a convenient tt.e to~ aut~y. 
It eeeae likely that the oolteotlone bad little 1ntluenae on the 
valley jackrabbit ~~pul*t1on . Tbo averaao J•~kr&bbit dons1ty wae about 
71 r&bbita per ltqtUU'e 1111le (Pig . 5}. Thua , the 2$0-equaro-mUa Jtudy 
are~ =ont.1ned an averac~ ot about 18,000 rabb1ta p.r year a.~ tbe vhole 
valley ~r ab~ot 500-equare m1 laa conta1nod a , .. rly aver&ga ot rough lJ 
35,000 rabbit. . We collected abo t 900 rabb1ta ~r y.-r vb1~b waa an 
anrage ot abcut 5 percent ¢f the atudy area p:opuletton and about 2·1/2 
pert-ent t tbe t ot!:l ve.Uey popul.ation, 
On daya rarcl n& tro. .. verat 4&71 to 2 a~nthe after O?llaettn,, 
4o-60 rabb1ta ~ore reaoved frQa the treeser and tbawed r~r 10-20 bou~ • 
.After we11tb1q, eaeh ani1114l waa aut.opa1ed while hlU'II in a shallow, 
elopil"lg troa.cb with lte hind teet apread about 10 ln. apart. .t.'ye len .. , 
...... ret:oved t.h:rou8b aUta ud.e 1n the eyets.U, dipped out ot their 
capsule., and otored tn tormal1~ 1n labeled containere t r tutur. proc-
•••inc· Bu~rt vere .eut out and placed 1n Labeled bottl., t or clMll1ng 
( •roet 6Jid Croll 1966}. Znt.lre t ezale reprodllot1Ye traeta, teetee, arid 
adronala troa bl'lth nxeJ 110re rec~>ve4, la!Mllld, and etored S.n t orsal1n 
ao that orcant tr~11 ~·~bt and lett tidal 'Wl'lt 1®nt1tlabla aa Jllcll, 
Laboratory !nalyeoa 
Uterine and fetal 6n&ll•••···Reproduct1Ye crtterta, te be dtacr1bed below, 
weN 4er1Yed troa lliorpbol.ofical charllc:tertatica ot the nter1. Sultleqi.Mint 
t o sroee e~at 'lpay, the uteri wre reaoftd t roa to~11n and washed ot 
axeeae preaervattve. \lllan there na no Yta1ble pregnancy, .. cb uterua 
was welghoc! and sketched, eJid n'3tea lllAde or 1te a•r.enl ap!*U"atlce. It 
tbe ar..lal was obY1'>caly pregn~~r~t., tM toUt n~l:lbe.r ot tat.ue .. , both 
a U.va aoo re1orbill(, waa rec~oi'C!ed doC( •ltb thei.r l ouat10111 v1th1n the 
1.1terue . 
The :tetlll!tll we-re 1u.a 1nterna.l!J'. Sell ot fetuses J::lllllCOr tban 20-
22 iay1 ot eaetatlon c~ul4 not be determined. Fat1.1aea 23-24 daye old or 
older w.re reliably ~d b7 groee ~•inatlon or the o~a~l•e ehape 
and location '~t the IO!l4da, 01'arin 1111re 110re llender, farther anterior, 
and 111ore t18htly attached qainet the root r the abdolllnal caYity than 
-...re the taat.oe (Fie. 7). 
Slnoo fetal age erikrla hue not, t o our knD'illedae, boen pqbllabed 
f Qr the ;)aJJitrabbit., ve reeortod to cl'11.eria ducrlbed by Jlookhout (1964) 
tor t Mt,.ho. 1\&re (.!!£2! as:ericat~ua) tatu.na op to 3b da71 raetatlon, 
tba , .. tatlon period 11 37 ctaye t or the en-hoe hare (S.nral\1 
1942). Tha &eatatlon period 1..1 41-b7 da71 (nence 4.3 d•7•) 1n the 
CaUtornla j""krabbit {Lepu• eaUtornicua arstdoca) (ll.,kall and lleynn'ldl 
l9b7). AooordJ.na to Boollhoat'• growth "cr'IS {Table 3), t.etal lllllibtl 
incroued about 6 p per da)' frott 29 t o )li dq1 , and attal!Uid a vet.cllt ot. 
61.0 s• on the ~tb da)'. O~r extrapolation of the 6 «• per day al'lrage 
welabt lncreiiH to 37 daye 1ndbated tblt a tull tan1 •nwaboa bare fatu.e 
would weigh 70 pe. Grana• (19)2) 11'ld1r::ated 79,0 1• •• the nara1• birth 
waigbt of al:lcwsboe baree. 1'111111, the utnpol.ltlon wetaht.a fro11 Jb-37 
days appear re.aonabl7 correct • 
.ln &Yer~&a fllU•t.al'tl jackrabbit fatui wo ld velah 11.5 i• {fta. 8) 
by e:rt.rapolat1on ot the 6 c• par day a:nraae watabt iocraue to 113 daJ•• 
Pit• 7. l'botos:rall*! ot ale atl4 hula fnuet itb'Olt1t• ttl• slerd11r, 
ant.erS.orl7 altuated evart .. 1n t~ teaale in 011parteon t.o tb4l tattor, 
poet..r1orl7 altuatllcl tutea 1n t.be Ml.e. 
)l 
.oo•"o" '""'"' BRAUN-KNECHT-HEIMANN-CO. 
S AN F"R'ANCI SCO - S ALT LAKE CiTY 
rA.BU! .3.-lelAll ti'EIOI:ITS AJIIl S!lJWTBD JOUIBOLOOIOAL CJWU.CflltlmC8 lOR 
~ HlRJ n:f11SJ:S JROK 9-.lL DAYS OJ' AGE (AnD BOO.motl't 1.961J), 
Mean 
Weisht 
Ace (p)* S.le<!ted Morpbolosioal CbaNctemt1ca 
9 o.o1 ! llU»C opaq~~e, till .,. epo~ or ltllb boa 
10 0.02 hint. •1• epot.1 no 1111b bu&l 
ll 0.05 BW lillb b\19 4Ut.1nct 
12 0.08 hont lltlb bud.a dUtlDct 
th 0.314 lu d1c1te, aternal. ear opoalwc al¥1 plnnu dlaUnct 
l.S 0,$) IJtcU.• dutt.mt on fONJ and bUd toet 
18 1.70 &'Xterrlal IIINII Yleible, feet ol bUd U.Bbe dUtlnct 
20 ),) 8~t n&ill ils..ti.Dot OQ d1f1ta 
22 s.e P'tlemt«t halr folUcl.H on ·bolt of bead 
211 10,0 Short bltra on ett,bilr 11d1 of noetrill 
2S u.o Tilde d1et.1nct 
26j 19.0 I.i«bt. COYerill& of hair Ol'll' entire bo<l7 
28 2S.O 17• llda can be ~!)&Hted 
29 )0.0 llUt1net fW'%'Qd a*ar&Dl-'1 
.30 )6,0 White ap~t on torehe&<S d11ttnct 
)1 43.0 Tope ot ton epar .. lJ t~ 
)) ss.o Inner ev t1PI epa1'11l1 !L'.l'red 
))j 61.0 I~r~t1pa"ll~ 
)2 
Fi&• 8. AYer-ae ll'Ovth 1.1.'1 W1Jht. of lllOIShOO hare fetuMI frCJfl l.2•JI& 
da71 Pf qe (fl'OII iookbout 1.964) am\ at.rapol.at.c! W1ibt. cf IJDOII!Jhlle 
hue tet.un·• 34· 37 da71 of -.:• (dubH Uno) and of jackrabbit faW.N 





the ·~~ac L-diJ•Old velght of 14 Calito~nia jackrabbit. born in 
capt.1Ylt7 wu 110 r• {!unll and Rernolde 191!7), or vitbin l dat'• 
wetaht cain d tbe proJec.f.ed fi&UI'e. 'l'be anrap birtb veight ot 26 
jackrabbit. dalinrtM! bt ea .. aree .. cti on durlnc thie etudy .... 1'1.1 , •• 
The .. tatuae wre l~ ck71 trOll their earllettt natural ct.U~i'J .,. ot 
H da71 accol'dlna to thell' eu leca:tba (J, R, Oroa aud P. 1. W.,l:ler, 
lll'lpUb. u. ) • 'lbatr •••rae• dall .. q welgbt ot 19.1 p .,,.... reuonab 11 
vall lltth a projected vei(ht ot 8S.O a• tor a )8-daJ .. old fatu. 
Jackrabbit tet~J~H "!'It tll'et vetabed and neaeund. '1'be1r wetchte, 
1t not. uceed1111 79 p, wel'lt t.Mn utebed with ldentleal anonho;a bar<e 
fet.al wetcht1 1 and tbe ., .. ot tbe en<l'llehoa baree wen uetcnecS to tbe 
jaclmlbbs.t tatQitel, fbe jaoln'abbit tetUMa WN than n-aced IIJ coap.srlllf 
tba1r &ppHI'aftCe with eeleot.ed ace-epaottic ~oloalcal taatllNI noted 
bJ BookbOGt 111 the IDQVItboe bare ('!'able 3). 
'%he &Yir&p d1fter~tllea 1D age betlileeo jacknibblt tetUIIM ll(lld b7 
eorpbolosl~al teaturaa and jackrabbit tatu.ee aced by walcht, i.e. 
enoweboa tetu.ee ot equal weight, wa1 o.e daye tor 166 3ackrabt>lt Uttara 
bet-n 9 and 34 da71 ot qa. 'l'bere ttaa no d1ttaNDCe ln SO percent ot 
the l1tter1, a 1..-diJ dltt!liNnea ln 28 pereent, a 2•dq dlttarenca ln lS 
percent, a )·dq dtttarenoa 1n 6 I)Sreent, and a !:...tat dtttarenee in 1 
percent ot the lltt.n. lbue, ll'Olltb and d .. alo(*ent in 911 percent. of the 
9-Jl!-dq-old 3aela-abb1t Uttara cUttared troa 9-Jl!-d&J•Old 1nonb~ bare 
&Mwth and daYelopunt b1 2 d•T• or taee. We bad no arovth data f c:o 
enoweboa here fetu.ee bqond )1! dqe ot ec• and hence qlll( cosp&riaoNI 
with older jackrabbit tat.- ooal.d not " llade. 
.lS 
Ovarbn anatrea.-..Ct~rp~~ra tutea e>ount.. wre ua«t aa utiutu or o•u.ta-
t1on rat... Onr1ae ,_ 'lfli«hed Uld then aUced wU.b • rasor bl.a41! lnt.o 
t oncltu.dlnal, aerial Mot1ona &bl'lut 1/32 t.n. tbt.ok. The aaott.ona vera 
laid ~ut 1n aerial order and c~rpora tut.a ware co1tnted bJ croaa 
lnapectt.on (11&. 9). 
&.. llinor, dthouab unknl>lm, d81re& ot error e:daw ln the uae of 
corpora l.ut.ea co;mta aa aat1Mt .. ot O'Nl.ation ratea . Allen at d. 
( 19h7) found b EUM'Ope&~~ wU.d r.tlbt.ta (Orzctolyua <nanlotaLua) that .tl 
orpora lute& l day old or older, peat tartlllaatlon, could be ldantltltd 
rodily b1 treabald aeotlonbc. ~ua, actual detection of eo:t>poN l1.1t.M 
pruented lUtle dlttlcu.ltJ, ar.d 'fl1 dlacrapaaolaa reaLilttd h'ot~ ooonti.llC 
errore and fro• phyaleloclcal abarranetu. lt.rat, I'Naa ll'lllpectllltl of 
hand-allced eect1one oe<'aal onatl,r raautttd ln two adjaca!lt oorp11ra lu.taa 
being counted aa oJ:~a. Second, "0J'PG1'8 tutaa ln EtlFopean wUd J'abblta 
tend to da,aarate lllth fatal reaorpti (Allan at at. 19117). 'lbll"d, two 
eez• are cnraalonally ahed fro& one Gralfl4n totliele 1n ~~ and 
rabbits (B.r .. bel.l 19b8J Lachleltner l9S9). fourth, Orutian t oUidea 
OC<'UlOMllJ develop into oor~ra tutaa wltbout r~IIJ'll:ll' and abeddlnc an 
aca (Braebell l9b8). 
Otbar b<ldlaa ~o~We trequantl,r f ound lr: \bo t'IUrlaa 41.1t'1n& the autopa.J 
"ork. Tbaae were tllluallJ harder and Jlllowd, and wra 4NUIIed to be 
corpora albleantt a of preYioue presnano1aa. 
U.prtld~<qt1vo-condit.1on orttarta tn nt.erl pot Yi.IU,l.z prs~t.-Tha 
~tarld.r..at1on ot reproductive oondition in taul.el llboee lltari ooutau.d 
no Yleible tatuees •• bJ no IliUM certain. Tbe praaence ot ~orpor• 
11c. 9. !'hot-ocr~ r4 H.vU~>tJe t.hr>l\llh Jaoltrabbt:t ovU7 ebonoa three 
t:orptJN Ltrt.ea ~ a eul'l"'IIt. r~ey. 
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lutu in the onr1" without vlaibl.e uterl.rJt ewelU.nca aS,ht indlcate1 
(l) Pl'eiiUIDCf bet- owlat.ton and illpl.antatlon, (2) • P"JIUIMJ 
r.eently "eorbed in ~tal oP aWrted, (.3) a peeudopnanancy, (h) • pott-
partufl i'et114le vitb no el'lllaiog con~ption, or ($) a poetpart.r.m f811Bl.e 
f ol lowed by conception ~-lnc ~tpartum .. true. 
Reprodnettn condition vu eetiut<ltl tror. a coldllnaUon ot phyalo-
logtoal oondU.1oM knololll t or otbei" her.e and ralabite, and troa Jael:rabbli 
reprodr.wtlft phyalolou noted in tbu atqdy. Ae ~~enttontd abo,.., l-dal• 
c.l.d corpora late& are quite r.c_,nitable ln the ! aropean rabbit. 
I~~plantatbn oecura i n thu epee1ee earl.7tn tb.e 7th da.7 ot P"all&ncy, 
ana utorille t~Mlllnce are appannt by the ld.ddle ot the 7th ,_1 (A.llfm et 
d. 1.9117). Roooe, ,. -.ew;ed that jacltrabbit pte&unc1oa ot 1-6 daye 11!14 
7 d&ya or aore could M 1dent1tled by poo.a lnllpeetltm ot the cnr1-. and 
uteri, "'P'~tlftlJ. 
In tbe do~Mett.e rabbU., 1t qoneept1on dooe nnt f ollow oYULatl:m, 
fl"udopr.gEuuwy MclU'e tor about one-halt ~ norMl seat.ation tla 
(l'h,..belt tJLO). ~ntl.y the t otal lON ot Uttent at ~iaplantatlon 
at.gea alec procl1.1eoe an ettoct ltc1lu t o PHudoprecnancy in tbe ootton-
t&U (Conaw&J and Wl(ht 1962). Vo aoeuJISd dalLt.r phrdoloatcd reJJpol!Ha 
~ proananc:r taUIU'ee al.ao occurred 1n tho jactcrabbtt. 
J'oUovtng part;u-U.1on1 tM uteru 1n the black,.tdled jaoln'abbit 
ab:rinka atilt UI!Wll IP'ON cbuacter:l.ailua elld.lar to an Ml"17-n.l• 
pnl!laner. Bllt loncitwfinal atri&t-iona {P1J, tO) oauaod b)' contriaeti~ 
ot the ~atol'lll tro.1 lw ~ con41Uo.n 1n tr.. prn1ou pNSM~~Cf aM 
J't&, lO. l'h~t:>srapb ot Jaelua!llllt 1.1t.rl nowillC 1olll1twl1ral atrtati')tl8 
caW~ed br cPntracti&n att.r tbe expanded condit1~ ot a ~•nt precoancy, 
Striae •111 IN ... n at t.ft center ot •t.d.dt. 1.1WNII e.lld at u.pper rlcbt 
and cerrtx ot rlellt 1.1t.er'Q, 

••liSen~ and ar. an IUII!Ibtalcabb Wicator ot a poetprepan~ lltei'Wt 
(Lechle1tner lPS,). J.eehlel ner al.llo found ooJ1»M lllt.ea r4 an old 
pregnancy tbroagboat a aew ~nan-:7 period. Tb!UI, we could ldlntlt7 
pootpregnant utflrl, at. l.eut in precnaMlu where UW~O ... lllnp bed 
ocevred. 
In prepancl .. 1-9 da71 old obHI'ftd dllrlnC tbu atlll\1 (eat1Mtecl 
tr011 fetal abe), t.lllt l.i;btelt weS.Cbtl ot O'ftl"lea wltb l, 2, 31 J., S, 
aDd 7 corpon lat.. "re .rupe-:t.1Yel7 211, 32, b9, Sl, S9, and 7S Ill• 
'nle nS.Cht ot the Ucbtolt utef'IUI ntb vulbte lftlllap ... 7 .l p. 
By ootlbln1ng tbeH ltnawn Jackrebblt aondltlOM and the lmowu 
rttpl'Od11ct1.,. phf.S.olOQO ot other Nbb1tt, a t.ale wltb o't'a.l'l .. u h .. "7' 
or heavier than tbe eia1~• weight tor the eu.ber of eo~• latoa 
prt~aent, alld with a uteNI Uptor than 7 .l p, liU ooutdond to be ln 
one ot tbNO reproda.cttve oonditlonat (l) owlatlOft bad ooc!U'Nd within 
th.e put 1 dq1 but lt~~Plant&Uon h.ed not ret oociU'l'ed, (2) QVII.Latton bad 
oceurt'ed wltbln the put 21 da71, bat oot~ceptlon bad tailed, ant peeudo-
pncnanor enau.edJ an4 {)) o'fuletlon had ocolll'nd within tbce pu$ 21 dafa, 
b~at tbe Uttar wu altortect o:r Neorbed 1n total, aDd • condition alelw 
to P"o.dopreanar.c:J eMH4. 
Coru::ept1cn- thAt rMillt<Jd ln &rtf ot the three ~rodw::tlft condU.loM 
'.X:Ou.ned wU.hin the SOiltb of the cotJ.ectloa beeaqe the oollectlec perlada 
were Utallr dunrc the l .. t lO.lS da71 ot the 110nth. 'ftlaa, l"'ICardl .. l
ot Wb1eb oond1Ucn actuallJ utat.ecl, ttl ... r«bltlte were all i.nelllded tn 
ealcul&tionl ot nontbl)l' conoeptlon rat.e. 
1;0 
Reproductive ooodlt1ca II (p. )7) vu UlaMd U O'l'&riel vltb 
corpora lut.M ~ tea than tts. .tnttDUa vt~iaht. ut.abllabed t or tba 
ovari .. ill t .... let lmovn t<> be PH&nant, and U the ut.erf.M wspt wu 
lNt than tbe liilliac. ni&bt. .. t.ablltbecl t or teulN known to be precnant, 
In urq lnttal'lC .. , the elaleUtoetton vat eupporW 111 the PJ"'Hftee ot 
ttrietlou on tbe ateraa, Tb.e ll&jorU.7 ot reproduot1.,. tracta ill tllil 
col'lllU.ton weN to.md tn the lut wont.b 1n .ttlcb b1rtU nre recorded, or 
attar llt.wnnc bad elll1ed tor tbe repro4uctt.,. •uon. 
l!ept'ilducttve oondttt on S wu uatcaed U the Oftrian •f.&btl were 
c:o~~perable t.o tboee in tmcnm precna:notee, an4 liMn the uterine nS.CIIt. 
wu J.ara•r tl\an the u.te:rtne wtl(bte utablilbed tor .UI.J ... tqe prq.. 
nanc111. In ttOat lnatanou, tbe ateraa •u lup and tlatll41 and wu 
ob'floaal7 a r.cent. poetpertu11 or lat.-et.a,..abortton uwraa. X.DJ ot tile 
r ... t•• •ltb Pdt.p&rt.IUI tracw M1 bave eoncetvecl d1U1.111 poetpartUII 
ettraa but t.be pJ'IIIIWlOUe wre not ~teoted b7 tts. autopeJ procecliU'N, 
Conan7 and Wl(bt (1962) et..atedr "Bat.b«l" Nl.lable countlt ot 
d-ceaerattnc corpora latta of a prior p~c7 M1 be ada tbrot~~b about 
2l dqe poetpanna. It the antul baa cone.bed diU'I.nc poetpart11w aatrue, 
•• it t.JPlcal 111 t.be eott.ontaU, tvo Htlr ot llorphoLocte&U.J diltlnot 
corp?ra are euti.J Hpuable. • Ve dld not det.ftllne whether tbe two 
oowatonl7 obaerved Ht..l ot co.rpora l11tea repreHnted a recent prqnancr 
plua • MW ll00eteete4 poatpartUII preenaner, a r.oent precnaneJ plaa • 
prior PJ'IIDADOJ (Vitb r;o poetpartuc conception), or one ot tht otber po ... 
e1bl• oollblnatiou ot precnanoJ, abortion, reaorptlon, an4 pteUdoprecnancJ, 
bl 
aU of llbicb voul.d b&Ye two Nta ot oorpozoa Lot.. In Pftral. S.netallOM, 
ve noted tbrN dtatinct.l.r different b«f!e• 1n tM ofari.H. 
Conception <Ia~ ware calculated b7 el.lbtractlna tH daJ• of 1eetation 
from Ule oolteotit~~ date. Parturt.t.ton data werrt calculated b7 add1!ll 
the 11110~let.ed £41etatten periotl of each 1.1\ter to tbtl colleot.tnc data. 
JuYenil.e Aae Criteria 
ISinee each breedinc ee .. sm of tbe popu.l.atlon hae been confined 
within the calendar 7Nr-rouehl7 from Janu&rJ to Aucut at the axtre.-
ve han found it ccnYentent t' cl.aee anitaal.e within tbe calendar )'Ur ot 
tbeir birth u Juenu_., or founc•of·tbe-year. .b'btt.rvii.J, .,. haYe 
co!llliderod tbat aU. llnlulA becliM &®ltll on J&f~UM'1 1. Hence, the 
problAI of eatabl.1abf.nc age atr~aeture baa 1n'f'ol'f'~ the nparat.1on ot 
adllltll fr011 juYenil.ea. 
Our tecbntque• to:o Np&nt1fll thNe ct.aen• ba't'e tn•ohec! the W41qbt 
ot tM d.rted efe lene u uaed tn otber epectH b7 Lord (19S9), Dudalneld 
et al. (1.961.), and otbe%'41, and the prwence or a!Met2ca d the epipby ... l. 
cartU.aae 1n the hUJier'i 411 deeorlbed t or the cottOJltail rabbit b7 llale 
(1.9b9) and in tbe bleek•ta11od jaela'abblt by Lecbloltner (19S9). 1'be 
detatle ot our IIOdlttc•Uon and uM ot t.heao teolmtqQe~J are 1n a 
Mt'luecript tn propantioo and wlll. not be re~ated b..... Al.tbOUib we bad 
hoped. to do ao at the outMt et tb1A atudf, we vera not able to eetabls..h 
autfictentlf preeln and diattnct cr!.taria t o C~erlllt 118 to u'erta1n tbe 




Con~eptlon datea.--c~oaeptton datee ot prea~t ja~krabblte ~olleeted 
eacb 1100th .,_ <-.&lculated oni.J froa Uttere tbat "" rellabl7 apd, 
'lbua datu ere aeauMd to ret teet the onaet, tenlnaUon, and t o •-
utent, the periodic ucnltllde of breedinc in tbe Curlew Vallez J•clt• 
rabbit population. 
In 1963, the period bet..en the earUeat atld tateat. recorded 
conceptlone wu 1.54 dqa bet...-n JtMaq 20 and JaM 2.3, ~t the 111111ber 
of conceptloq in the A"f!lH wu aore llllt&LDII<I dllr1DC a 115-d.,- ()llrlod 
bet .. en PebruVJ 17 ani! JtUMt 12 (n,. U). In LP611, the period between 
the earllelt -.lid l•teat recorded eoncepttou wu 1$6 de.J• betwMll 
Jaou.al")' lS elliS June 20t bat the nullber of concepttoae tn the a&~~~~LH wu 
•ore all8t&1Md 4urtnc a l3S-4aJ pert eN! betwMn JaftU17 18 aM June t. 
Collacttone in 1962 "" not basun 11ntU Aprll w benca .. wre not able 
t.o deteraille the o-t and durat.111n of the uuon tra that ,..,., The lut 
obeerwed conception date in 1962 ••• JulJ lb. 
'l'bu, \be oll.Ht of .aatelntd b~!.rlc in 1.963 and 19611, and itll 
terMination in l962, 1963, and t96b apperent1J occurred eartter in aaob 
ncce"l" Jear, But in l96J and 196L, tbia _,ltt of acat.atMd-cODceptiOA 
periodl oeeurNd w1thi11 aroee conception perioda ct OOIIP&ftble lenctha. 
'l'b ... cbaccea occurred at popnLatton denlitiu which, b7 coeperlaon vltb 
report~~ f l"'OI other areu, ftre l ov, Tbe den~iUN in C11rtev ftlla7 
Ft.a. 11. il•l olll.ated o;:,ne4~1on d.-tea ot Uttera tAken fi'.\Oa &da.U 
tuule j a9i:rabblte tn the ~~tonthly croU.eatiGIUI 1n t962, 1963 eln1 1~. 
&cb dot repnentlt ¢1!18 U.t.t.l'. 
1962 
JAH. n :a. MAl. ,.., JUl . 
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vart.d lri111 &boat 37 t? U.S rabbltll s-r ~~qua...,. 11Ua. Jaokrabbtt. 4&Ntltt .. 
reported ln other areu 1l'IC l ilda 320 per lquar¥ ~r~Ua ln J..r!sona (forM . . 
and fa7Lor 1933), 768 1n Calttornl& (Leohle1~ 19SS), l92·)20 ln lana .. 
(1'1-lar et al, 196$), and 192 peJ" ~uara llila ln X.nn1 (Wooet.r 193S), 
'l'hl.\1 the ettaotll of cMM1t7 cbengea on oonoepU:;.n cbro110LOC7 are not 
1caad1at.lt apparent. '!'he 1.9611 ?Met of breedlq oecarred durl.ns an 
unlltl'.aal.lt aeven winter in wbicb N'Veral inch" of 1now reuined on tbe 
ground untll. Late Marob, Henc:ft a eevan winter and an abnorul. enow coYer 
did not dela7 the ~t of conception, 
JIJonth].y ortldo prsnarn:r ratea.-!'.onthly erutt. pnanancr T&tea tor the 
Curlew Yallay jackrabbit popuLatf.~n ware eatt .. ted tro~ the porcontace of 
adult aud ju'telllle teG&loe wltb wtaible uterine .wellf.nie ln eaob eontblr 
coUeot.lon, Tbe •onthl7 peroeDtacea ar¥ etntauc 'talUM elnce PJ'O&Il&lU!lea 
le .. than 8 dare o1.4 ( 19 pareent of the &oatatlon pertod) could not M 
detected bJ Jro8S Yillul ina~tlOll of the Utei'Uo 
Monthl7 cnacla Pntt~aner rat.ae baY& b.Mn oal.cuLated S.n a rmllber ot 
at.odiaa ln tbe p&a'- (Vorb1 ... and 'l'ayl.cr l933J IAehl.eit!llar 19S8J Tta•tar 
ot. al. 196SJ lronob et al.. 196$), In ou.r opinion, Ute •ontblt breedlrw 
intana1t7 can be ahmm •ore prec1Ml7 wltb 110nthly conoept.lon and/or 
UtterS.q rat.., .. we ahall dlaeus Later, Our pvpcaa 111 pr. .. ntt.ns 
1110ntbl7 crude prefn&tlt'J raw at t.hla point S.. to prennt our data in 
•~oh a waJ that the Curlew Yalte7 braadinl cbronolOCJ and tntaAtS.tr oan 
be oot~pared with tho" at other &He•• 
'nle 1963 aucl l96l! aootblJ crude pnznanc1 ratee tor edalt. taulal 
in Ourl•v VallaJ tamed elailarlJ abapad 41tir1b~tiona both Jl&rl (J\1, 
12). t'M l96ll ~te 1'0111 l aontb qplter tbao that tor 1963, and reaoluld 
a point ln March a l.aott eq11al to the 1963 IIGla~m vllieb did n?t ace Ill' 
untU April. Tbe crude prernancJ rate tor both JIIN reuillotd ~l.athalJ 
bi&h llnt.U JllDI, and tben dropped trot equl ntH of 69 pereent in Jww 
to saro in AQ&Utt. Tbe J~t•enile crude Prten&nCJ ratea reached cocperabla 
peau in Juoe, and then dHca~ to nro ln l.ucut. 
We han eOiqiU'fld the OW"lelr Valley aontbl1 om• pncnan<>J rata1 
vitb tboaa troa ot.ber bl.aoll-t.tlad jackrabbit atcldtaa tn 1rlsona, 
CaUtomia, ran.u, hd lollo (J\1, 13). 4 lilllle ... n fraqlllnoJ diltrt..-
batlon vu dll1.YI4 trots tbe da\a tor each atWS, bJ UIH«1nc tsontblJ 
nla.a wben tbe da\a co"Yet'ed aora than one tll'eadlJII M&IOII. 
The K.anaaa, Iclaho, and Ut.ab dlltribut.looa an ~tntllodel vitb peen ot 
etaU.ar 1111a1twa Mer tba a1d4la or the breed1111 1111on. Tbe Arllona 
diltribuUon 11 blaodal witb pean new the HllncS.nc a.S end or tba 
breedtnc .... on, vblla tlw Ca!J.tornu dllt.r1b11t1on 1e trtaodal with peaka 
near the ba&lnninc, canter, and and of tbe .... on. The braadlnc .... on, 
ae .... IU'Od by than crude pr~~nanuJ rat.aa, lae\14 lonpr IM etartad 
aarUer in the eoutblrn areal tban in tbe northern &ra&l, The Utah 
po~lation bad a aborter brae41nc .... on tbu all but tba Idaho one. 
Montbl1 BI'M4lllc IntaMitJ 
Stnoa the p1\at.1on Ptrio4 ot tbe bl~t-talllld Ja<:lcrabllit 11 apprax .. 
S..talJ 6 ..U, praenant teulu collected dllJ'lJII tile lat.ter part ot 
nc. 12. P.rceotqu ot a411lt and juqull,e t••lu precaant ln 
eonthl.J colleotione 1n 1962, 1963 and 1.9614. tare• c!ote are a4ult 









60 - tlJ) 
z (2 2) 
~ 50 I ~ ;[I 








DEC. JAN. FEB. MAR. APR. MAY JUNE AUG. SE~ 
MONTH 
b7 
11c· 1). Monthly lle&il Cl'llde pN(n&'IICJ rate. 1n jaetrabbUa tl'oll aneral 
llortb A~~ertean l.oeat1ot"Je. Arbona (Vorb!.ea e.M Ta7Lor l9J)} aad 
CaUfol'l\le (Lechl.aitner 1.9$9) ••na an aaob baaed on data tJol>t l JMr. 
laDna (T1eM1ar et d. L96S) afl4 Idaho (J'roencb at al. 1.965) .... an 











" I \ , I , \ 
I ,' \ 
I ' 
I ' 
! -- I , 
I 
: 




l ·· I 
I .I 
'<o ~ I o I i 
I ·· 
I . 
' o , 












AUG. SEll!: OCT. 
atJI aonUl c:ot:ld be C&n71nc )'o~rc c:cnceiYed durin~ eltbar of 2 11ont.M, 
B7 the ••• toon, their Uttera eoal.d baYe been born tn either ot ) 
aontbll, 
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It the cbronolllfl7 and tntoneS.t;r l>f tbe breed~ 1euon ant t o be 
expr.eeed •• • ..nee ot llanttll7 nl.ue, tbe crw:!e ~nancJ rate and 
cniCbt Utter et.u (lllt4lll 11ae ot unqed Ut.tere 1n aont.bl7 eoll.eaUOJIII) 
wUl .... tbe t.rue 110ntbl7 Yaluea becauae t.be , .. t.llts.on period o'f'erlape 
tbe ~olleotlnc perii'>C!JI. U, bowe'f'er, the II" !>I tbe Ut.t.en ant deter-
111swd, and tbeir eoneeptlon r Utt.e..U. ~tee uataned to their appro-
priate wonthe, \MD t.be bi"Ndtnc cbronoloo alliS illteneU.7 can be •ore 
aecnn.telJ' depleted, It. 11 S.n tbll Mllnlr and tor tbll re .. on t.bat ve 
bne calculated 110nthl7 o011oeptton ratea, IIOiltbl7 Utterl.na ratee, and 
aontb17 uuiiMra ot )'Oill'lJ per teaale, 
Conception ratea,-~tbl7 eonceptton ratee are percentac .. of teeal•• 
that eoncehotd durlnc the aontb. For exa~~pte, t.t 1.00 rebbtte 11ere col.-
Leoted tn .lprll, and 60 ot tbeee eoneelnd ln .April, then tb.e .lprll 
conception rate vu 6o percent. Uoo!etected, ~part.u.• coneeptlone 
could ba'f'e oceiU'l'ed ill none DZ' 1n all at the c lue S (p. 37) uteri. 'lbWI, 
tvo eete ot conception rete1 were c:ate~Lated fro• the tollowtna uteri• 
(1) utertne clu••• 1, 2, and .), plue trecw wtt.b qeabl• tet.ueee, vbtob 
proY:ldad .. t1Mtee of lllnllluJI ooncept.ton rateiJ alliS (2) uterine cl ..... 
1, 2, ), and S, pllUI traete vltb apable tetu ... , vbtch pron~ eatlutea 
ot .axtcu• oonceptton rate.. 
b9 
The 1963 and 19611 adult, IIIXiea eoocept.ion rate. (Tllble b) bqu io 
Janut.r)' (13 and SJ percent), roH to maxll!lu rate& 1n lpril (92 and 87 
percect), and tertlinated 1n At:eu.tt. Tbe 1963 and 1964 a4ult, aS.I'lia1a 
conceptlcln ratu beaen and er.ded ln t.ba taM aontbt at the ux1aua ratetJ. 
·the 1963 llioiiiiiA ratet reached u:d.u 1n J'ebnw')' (6) ~ot) and April 
(711 percent), whUe tbe 19611 ratee l"MCb4d IIIIXiu s.n JaaaarJ (Sl percent) 
and March-.AprU (67 pel'CIIIt). The 1.962 l!llnhaa and UXS.aua ratee, 
altbolllh 1Mo.,lete f "Ol' tile MUOD1 had at leaet one pealr 1n Ha7. 
Tbe thaptl ot tile adlllt c11\111!la conception rate d1ttrillut.1ona Wl"8 
1a part I&IIJU.DC ebi!'Minciet caueecl b7 tile MCII!Wde ot Ule urt111t 
tu.et.at.ned o~ceptloa ratea, t.be epaelJia ot the HIIPlillC pert.ode, and the 
•tbod of cal<utletlJll eooceptton retee. hr ezuple, 1.t t:oet ot tbe 
teaal .. bad eonceim earl7 1n Jano.a..,, tbe JanWU"J rabbit collectlon 
would b&Ye reflected a blab JanQarJ conception rate. But aott ot tbe 
teulet wodd b .. • produced tbelr l1ttera betora the hb!'U&I'J coU.eotion. 
il'eD 1.t a allbnentlal percental• ot \b ... t-1 .. bad. coocalved in a po.t,. 
puwa eetzout, tbelr P"flliMlet W()Uld have been 1n Mrl.7, ~bble 
•"&•• s.n the hbruaq coU.eott.oo. Since \be a1D1t~~~a con.c~~ptlon ratee 
include no111 ot the ponlble ~\pal"\11111 Mrl7 etac• cOileeptlone, the 
J'ebNIU")' colleiltlon would baYe indicated a low oOMeption rate wben 
actuall7 tile rate U7 haft been o~le to the J&DQAI'J rate. The 
uxlau• conception ratll vbiah include dl ot tbl poetible ~ 
concepti<t._, reflect tbe lnolu.eion ot \beH c0fletlpt1otlll wltb hiab nl~aet 
aro11.nt! the center ot tile tllltriblltiou. 
so 
lULE 4,-l!llll'i'HLI JIDIIGI, MAXIMUM, liD K!.U PZROUT.lGl:S 07 Allut.T AJI!l 
JtlWIIILE nMA:L!S Dl tHE COUJ!Ol'IOU 'ftiAT COJIOUYm Dl 1962, 196.3, .aJiD 
1.964 WI1'B 9S P'&RC.I!ft C010'1I.ll£10K LIKit.S. JfO IUBBilS wmE COLL!CrED Bml1ll 
UJUL, 1962. Jl1VDILi 1'P.JOIWJ'JI!8 1U SIIQ1i.1J D P~. 
Mla1llllll MUtau 
Conception Ocoeept1Qn Kean Cloneept t on 
Rate 1\aie RatA 
9S P.Nent 9S~nt 9S ~eent 
Tot.al l o, Per- Cont~ Pu- Cont1clet~Ce ,.r-- Co~ 
D•tAJ ..... le. OeDt L111lta Cent. Lllllta Cant L1•1ta 
1962• 
Apnl .16 44 Jll-72 so b0-77 47 J7•7S 
KeJ 311 S6 L4-80 82 78--99 69 51-90 
Jlllle bO 23 2()..$6 43 :n-1; 35 28-66 (32) (6) (l-H) (6) (1-22) (6) (1-H) 
JUlJ 22 14 3-38 14 )-)8 14 J-38 
1963• 
Jaft&W7 )8 l) 6-)5 u 6-JS u 6-)$ 
JebruaJ7 19 63 )6..81 68 hl·SS 66 )6..81 
Much u S4 21-73 es 16-92 70 J2-8b 
AprU. l6 78 78-99 92 88-1.00 8S 88-100 (.3) (.3)) (o..bS). (l.)) (G-4S) (3.3) (o-4S) 
,., 3!1 S6 .t.ll-80 74 6S-9ll 6S )h-86 
June 48 .31 l.8-41a so .)lj-6) 111 2S·S3 (2J) (9) (1-.'Jl) (13) ()-38) (U) (2-JII) 
Jt.tl1 l2 l7 H6 so 26-88 34 8-SS ()6) {8) (2-27) (U) (h-.31) (9) ()-29) 
1.16b• 
Jat~~W7 11 Sl 32-BJ. Sl .32-8.4 Sl 2)-68 
hbr'Ul7 H 21 12-54 ,, u..es b) 2}-68 
March 21 67 46-88 81 62-97 74 Sl-91 
19rtl )0 67 L7-&J 87 69-96 11 S7-90 
KeJ 26 se 31...69 69 40..17 64 .34-72 
June 29 2& l.t-46 hl 2~ lS 17-Sl 
Jul1 18 6 G-25' 17 J.ol8 12 1-.n ()4) (0) (0) (l) (0..!.7) (l) (G-17) 
5lnee eo• po8'f.pUtuc ooncept10011 t~uat ha.e oeotU'I'Itd1 the nlnblua 
eonceptl oo ratea undenatlut&d the •et!Ukl coaceptlon rat.a. Con .. nelJ1 
elnce .tl. ot the fCllllllee prab&blJ did not coneelYe ill poet.panwa eatrua, 
the uxbau111 conception ratee O'fereat.iaat.ed tho aotual con!leptton ratea. 
We haft tbu. adopted tbe aYence ot the alnl- and aaxllllllll ratea tor each 
1110nt.b u the Blccle beet eatl•te ot the poputaUon conception ratea 
(Table u an4 n,. U!), 
'lhe 1.963 liND coneeptlon ratee reee troa a tov ( 13 percent) Januart 
onaet, to a peak 111 April (8$ pvcent), and \on!lnated in &q118t. The 
196b - concept1011 ntea had peaa in Jan~~U7 (S3 percent) aNI April 
(77 percent). •on. ot \he dltterenoea \Mitveen Jelra tor llke tlOnthe waa 
e1anitieant at ttt. 9S pel'<!eot probablU.t7 leYel, 
.Uthouch aoet. of the 1110Dtbl7 TalllH for eaeb 'fiiiiJ' wen not attaltl* 
cant17 different, and tbua the exact i~Mpe of the dletrlbuttone are not 
tmawn, tl:le aenual dlat.rtbutton aa7 be Gotapared vltb otber atadl... 'nle 
co"Deeptlon ratea in aa.:plea troll a low--&tnaltJ popu.letlon ~ wild rabbite 
in Eftsland weN tor 19S7t Janua17, 1 pareentJ l"ebrua17, 31 percantJ 
Mareh, 6 per<:entJ and JW~e, SO percent (LloJd 1.963). 1'be f ollowUic J.U 
tlla JanlliU'f conceptton rate 11U 8$ parcttnt. Ll014'e ~7 data, altboucb 
llloQ~~plete, are ehlil.ar t o the CtU'lev Val.le7 1.963 lllll11111a, at'hll.t coneepoo 
UoO*rate cl~tlon, J.l.ao, bla l9S8 Janu&l'J conception nte wu 
cOJIIIldel"&bll &N&ter than the 19$7 Janwu'7 rate. tbua tn Nbb1ta, tb• 
patte~ .. lid flll&rJ.tilde of conoeptiona nr1 .. cOJUtlclerabll betvten r••n 
ancl betVMII ....... 
S2 
"-• 1.4. Mont.bl.7 -n per3entqu ot edi.IU. and jannU• teaal.e• 1n t.be 
rabbit coUectt.ou that. had eoncd\'ed dllrlnc tbe reprocluot.l'n MU~Illl ot 
1962, 196.) a1d 19611. .Lara• dow are adulw. S..ll do'- are Ju•eDilM. 
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Bookhout (l96S) observed • a1~1ler d1etr1button t n snowshoe hares. 
I n t>lle breedt.nc lltiUI?n wtt b t.he tiret recorded conception on .AprU J, an 
t n1t1al ~ak t.n eoncepttone Ooecoarred dllt'1n8 the ftret 2 weeu of April and 
eecor.d peale occurred fro" l'd.ct-Ka; t o llid-July. Dodd1 1 (t516S) enowaboe 
hare data eugpated a r radual oneet llf conceptt.ona, which rote t ll ux1111.1a 
ccmceptt.<)n ratea in Juna, t il l.lowed b7 a SJ"adual decline. Dodda 1 ooncop-
t t.on-r ata data are a1m1lar t o our BAX1•n• adult concaptton-rat. patter n. 
Boolthout 'a and D~' data sre ~d t.n nud)era ot ltaru t.'lat con-
r~ebed on ct.nn datea rather than ln p&l."Centq... Hence , theae data uy 
be oot., appr'.lXi.ltata et.nca the ordin&tea nay reflect uapla-a1se oUttaranoee 
as welt llll conceptt.oo-rate dt.fteJ"Onc... hnrthele .. , tbe con.oeptton-
r ate frequency dt.t~utt.one l n eo.e other hare. and tn rabbits eeea to 
bave variable ebapal wttb variation• that are cr-ater tban we tOUDd tn 
our etud7. 
Va have coapared the t~l oonoept1on ettort por hJpothett.cat te .. le 
aurvhlng the entire breedilltJ eeaaon tor tba 2 years b7 calcnlat1ng the 
aventtta number or <•oncapt1ona per teu\e per 7ear. We euml:ed the aonthl7 
=san eonception ratee t or each 7ear, ~ divided tba euc b7 a hJpothett.cJl 
population ot 100 teuln, Tbe av•l"'B• nut:ber or e?neept1onl par 11.lt--
vi•1fll fe mAle per 7eu vas ), 7 i n l96J end ),6 t.n 196L. B7 thle crude 
ooaparleon, b~t.DI effort tor the 2 ,..,.. wae ehilu. \fe lhall eho-.r 
later that tht.e bMe41nc ettort wae not acbleved b7 tba averaa• tell&le 
alhe at t.be bagt.nnlng ot t.be bNadinc .... on becuee ot tbe PJ'OiriHl•• 
aortalt.t 7 that occura d~lnc tble period, 
511 
.Utbouch none ot tbe percentea•• tor tllce Mntba -.:re at.pt.t1cantl7 
dlft.rent at tbe 9S percGt eonttdence teYel, the cbronolou ot the 
b:re.dll'll "uon ~ ~ bna been aarlw in 19611 tb&n t.n 196). fbu 
vaa prevt.oua17 ell(l&eted "' tba 1n4i'r1dul conception datee cnc. 11). 
J11Yenila .an con<:4tpt1on ratee liiV& lov 1n cOfSPUS..on to tba ad11lt 
rat., but appa&Nd to baYe been peatar 1n 196.) than 1n 1962 or 1.96b 
(fable 4). ftla nullber ot antul.a 1nYolYa4 wu too aull to warrant other 
OotlparUOM, 
Lt.ttert.ng rat.ea.-KontblJ lU.tarln& Ntea are exprpaed u aetlut.e. of 
tbe percenW& .. ot adalt al'ld juY&nUe t-lu that produced litter. 
4111"10« the ll<mtb, Each IIOntb'e Uttel'lnc l"&te wu oatc:Hllate4 f'rotl 
hMl. .. ooUeoted dlll"lll£ the PNYloaa lllotltb, lol' aawple, ot the 36 
adult taulee collaoted t.n !pn1, 196.3, 20 voald baYe lU.tared ln Ka7 
(deter~~t.ned b7 Utter agee), ct.Ylna a KaJ Utterln, rata of S6 perce11t. 
fb111, error• in lt.tterl!ll"'''&te aatt.utea cautld b7 the lnclwtlon of earlJ-
nac• preananot.ea. M'lll ot vblob .,. bat tb~b reaorptlon 01' abortion, 
WJ'IJ larpty eUtdnated. 
Tvo Mta of llt.tert.na ratee ":re requ.t.red t o trut all raprodllotlft 
aonct1tt.ona. A a1.Qblw• llttel'l!ll raw wu ea~a1at.d troa feulu wttb 
detaot.able and apabla llttara (Mle S). But u prnioWil7 explained, 
tbe oolt.ott.ona tnoluc:'lad fauln that were poulblJ 1n the 1·7-4&7 pre-
taplalltatt.on presoanc.7 etap. hnce, taulu oolb1cted on or bator- the 
2lr4 or 2htb ot \be aontb (des-ndt.nc on the nullber ot dqe t.n the tollowlna 
aontb), oould baYe liMn 1·7 da:• pJOepant and could ban Utte* the 
T..UIL'E $ • ....)l)ll'l'HJ.Y MIItDlOM, HAXDl'JM, All1) M'Wf P!:llCDI'AOES OJ' .ltlllt'l' .Alm 
Jti9Ein3 n:M.\U'.S IJ 1'f!E JUBBU COLI.ECTIOIIS 'l'Rl'l' WOI1U'l HAVE I.IT'rEIU!%l II 
19621 1963, AND 19611 WI'l'H 9S P!IRO!i2f1' Carrll»lllCi LD!lTS. JIO RABBITS 
WERE COLLI!'.CTED ~ APRIL, 1962. JI1VEJlitE PRJ'.GIIAJIOIE.S .lM SBOWll Ill 
P~. 
M1n1m11 l1Dic• 
ConceptloD Con~to~ Jlltu Conception 
Rate Rate Rate 
9S !'ercellt. 9S Yero1lnt 9S Pe~ent 
T"tat llo, hJ."W Co~nce IW- Cont1tlaooe Per- Conttdenee 
'Dnt.e haal.es Cent L1111te Qt I41d.ta Cent Llld.t.a 
L962s 
Ma7 .)6 67 61.-92 69 65-911 68 63-91£ 
June )Q $6 bb-80 S6 bb-80 S6 411-a<l 
JulJ ~0 !)0 47-83 !)8 51·90 >'4 ~"88 (.)!) (U) (lo~-.51) (lJ) (L-31) (U) (b-.31) 
A1.1rut 22 23 ~' 2) ,..,9 2.3 9-b9 (54) (2) (0..11.) (2) (0..11.) (2) {O..U.) 
1963r 
hbrtlal')' 38 0 0 u 11·31 6 1·22 
March 1.? 26 9-b9 )2 S..J9 29 S..» 
April u 62 t'T-19 69 32-81.! 66 )()..82 
¥AJ )6 S6 U-8.3 72 69..,.S 6IJ ST-90 
June lh S9 1,7-8) 6Z so-es 61 1!9-aL 
Jul.J 118 )6 .19-68 7.) 56-82 6S 47·75 (2)) (U) ()-.)8) (U) (3-38) (U) (l-38) 
J.ocut 12 0 0 so 26-88 2S 7-65 (.)6) (6) (1-H) (1.7) (8-)9) (U) (4-.31) 
l.96Q I 
febJ'IW7 17 6 0..22 6 0..22 6 0..22 
Mareb 22 ss )6-81 91 8)-100 73 S6-9b 
.lprl.l 21 67 46-88 7l Sl-91 69 bS..90 
Ml7 30 bO 2)-60 40 2)-60 40 2)-60 
J11ne 26 62 .314-72 1l b!i-80 68 37·75 
Jul.J ~ S2 31.-69 66 44·8o $9 37-TS 
A.II(Ut 18 0 0 ll 1.-)1 6 0..2) 
(.311) (0) (0) ()) (O..lT) (3) (0.17) 
S6 
toLlowtoc 110ntb. Por tM• reaeon. ,. calcula~ a IIIIXillllll Utterlft& rate 
trOSI foplaa wU.b acuble Uttera, plna feMl.ea tn all the prertouly 
d .. Jllrl.btld rept".,.,uet1n cluau. 
'l'be tl'llo Utterlll( ratoa lie betwHn tho minblltl alld uxtrm11 e1t1• 
Mtel. Since three :>t the ftYe repl"oducUve cla .... would ulUaatel.J 
pt"od®e ao Utters (d~ to abortion. ar.4 re1orpt1oq)• the Mld.aua lltter-
1ro& !!'&tel onr.etlll8te tbe. actual rat••· Con'NII'HlJ. 10• ot the feMl.ea 
would likely have been in tbe undetected l•7•4a7 pre·l~tantatlon ataca. 
U.nco. 1111n1-.. UtterlqJ rate•• 'ilblch weft calctJlated on1J b-oa vlalble 
prepaneioa. andereatbatod tho utu.l ratu, 
Tho 196.) atl4 1.9611 l'.lnliiiUI U.tte.rU\1 ratu raacbad their t11'at, 
htcbeat. elld oo.parabla pealce in April (62 aDd 6? percent relpectlYelr), 
and their ae~ond, l<Mtr, and oo~~PU~~ble peaka in Jnne (S' and 62 percent 
raapectiYelJ), The 1$6) ll&rtma U.t.torS.nc ratu bad co.rabla peaka in 
Ka7 (72 perilent) and Ju\7 (73 percent), !be U6b twtla1111 Ut.torl.l!f ratee 
re.acl)ed pean ill Much (91 percent) aDd Jnne (73 pereooi). The dttt.rancea 
bet-.n _..,. for oOIJPU'&blo •ontha bet-11 7eara wra greater f or the 
IIU!-rate l.ltterlllC ratee than tor the td.nlau.,..rate littering ratol. 
Alao, the f11'at and no::on~ Jl&X1&11111-rate peau ln U6ll oecloll'l'll<! rnpoc-
tlvel1 2 aontba and l aoatb earlier than the til'llt and aecond ·peakl in 
1.963. 'l'he aeootld peakl of the IIIIIXlma ratee were COJIP&F&bla. but the 
tu.t peak ln 1.964 11 Q')Ut )0 pereent htcber tban tbe flrlt peek la 1J6). 
!xoept to:R> Je.nUAry-hbr\W"Y 1 19611, the difteMnCH betWMn tbe 
111n1111lall lltterln& t-at" tor the 2 JNH ...,.. eoleLT dltteNncee ln tbl 
S7 
USnitude of th41 11011tbl7 rata, wbieb t ol.l.owd identical. IIOntblJ trenda. 
A notlceablo ditteragge bet- tho two nax1111111 litterine ratee tru a 
nri&tl<:m in treNla wbioh trOfl Mucb to Julr vol'll oppoelte. Tbe lld.n dit-
te~cee betiiMll tile 111nl111111 ar4 II&X.illl.llli l.t.ttMr:l.ng rates were the aolll-
perat.lftl.7 blah March, 1$64 (91 ~rcent) end the hi&b Aog\let, 1963 (SO 
pere4tnt) aax1lnul retee. SOM ot theN aberranciN Wl'll no doubt eaued b7 
the elll&ll eaaple aU.. aNi by our 1nabtl1t7 to identity v:t.th raucnablJ 
aert.tnt7 the prnenGe or &beence ot ~laplant.atiO!l prepa~~elet. In 
order to ainiiiiU. the ettaet ot thie 11ort ot Yuiation, ar4 perb~ arrlft 
at a better eetb:atfl of the aowal Utten.nc ratee, we be" &ftrqed tbe 
lndlvl.dllal aantblJ 11\lniu &n4 ..nu and haYit drawn ••n Ut.wl"llli•r&te 
trequenaJ dt.trlb«tlone for 1963 and 1964 (Table S and P1!• lS). 
S~~~&ll dittorenc .. ln the ..an littartna ratee t or like aontha between 
y~re prob&bl7 4 ::. not ju.t1f7 Cocp!ll"atha anal7-.la 1 but two ditfareneQ 
ot:evred bat.eon :te«re vbi oh \l&rnnt dieoWttlon. 11roat, the Mareb, 1961. 
U.tterlllc rate (73 percent) c:~ with tba March, 1.96) U.tterina r&te 
(19 pel'Cent) iruUeatea int.ttal., euetai.ned llttert.cc ocelll'Nd about 1. 
1IOtrtb earU..r ill 1964 tban in 196J. .Second, tbe ald-aouoo low in May, 
19611 (1!0 penent) 11 IICir& pronOIItlOed tMn the rather vnle June low in 
1963 (61 percent), and appGl"'n'lJ ratlocU a td.d-II*Uon lltterlr~J-rate 
drt1p \bat uy not baY& ceo~ in 196J. 
ile will IIH the lew Ha7 lltt.rins rate to lllut.rate how tbe ttontbl.7 
pel"<lentaao• ahQ!lld be. lnterprat.ed. The llllilllth't1 rallblt eaUection wae 
IIIla on April .)0, &l".d provld.t .. tlMtea ot the April conception rata eo4 
J'S.&. 1$. KontblJ -.an percentec .. ot Hlllt altd juftnlle tnal .. 1n the 
N!lblt ooll.actloNI U..t WOill4 baft Uttend dllr1111 tbe epee1t1ed aontu 
1n 1962, 1963 and 1964. Larca dotl are adult httalee, 1uU dote are 
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the May Utterttc rate, :Stn::e tilers v. :n c!af• 1n Kq antS the jaclt-
rabbtte ' goatatton p.r1cd u 43 c!4ye, all ot tbe l.itten eoncell'ed 1.n tM 
popalat1cm atte1• AprU 17 Hre 4el.1Ye~ 1n JWUI. Onl7 tbOP tttterl 
conceiYed on or betQN April 17 were daU.nNd 1n Ma7 . 'k'e bave preYI.o~Wl1 
ahown the 1111jcrit7 ot eoneapt1"aa l.n April p.robabl1 occurred atter April 
IS (11c. U). Hen~, J~C.Wt ot the t1ttare 1n the bf.ih iprU eoneeptton 
rate ware coru:etved s o lata in the r~ont.b that they Hre actaallJ born in 
June, t.lld thereby caw.d the Low }'.a;v Uttertog rate. 
l'ha 11sn1t1cant pout 1a that the 1ndtrtdua1, t~"otbly l1ttarinc-nte 
YAl\l.U are nuon:ab}Jt reliable a1tt.1utu tor the taOntl'l act tbue da eb011 
d:l.ttereneae h• • onthly ltt.tert.r.c ratee, Dut li1t1'erene.a• 1n tha 11onth}Jt 
Ntea are not ne<:eaaarU.y indicative ot etant.ttcant. 1mauc., in the 
.. a1on•e prodUction ot 70~, Ltkewtla, d1ttereneet tn Monthly rat.a 
bat,..n '"" f1111 ebow notbtna llllll'8 then a ehi.tt bet-n obl'Qilology ot 
breedtnc and ••tJPlillC ~hadulu. 
a.rtca, and t n the Hille IIWlller •• with eoD~Mtpttou ratea, w haft co.,. 
paWd t.M uoraca U.ttertng rate p.r bypotbattc.al ta111al.e aan1nfl8 tha 
antil'a breeding .... on t or 1~3 and 1~ by •IUIIIini the eat luted ~~anth l7 
l1tteri01 ratet tor aacb year, atld Mrt4111( tba &Ill! by tOO. 'l'ba Mtl• 
I!IAted aver-se llttertna rate ~ teule waa ),1 1u ~3 and ),2 in 19611. 
B1 t.tl1t <Jt'llde cQ~!PU'1aon, the lltt.rlll8 ettol't par fer.al.e t or the 2 ,..,.. 
lUIS aboat thl!l •a.&e. 
Aa llith ooneapttons, the chronolotJJ ot Uttering apparentl1 occurred 
asrl1er in 1?64 than l n 1~3. '%'be March, 1961! 111an llttar1Qg rata wu 
60 
ataQ1fioantly larpr than the 1.963 Xarcb r&te at tba 9S J)U(aJit contt~ca 
1•••1.. 
Ju•enll .. produced lltten only dunnc Jul.J and Aaaun. 'ftte aar.pl.a 
Iisee -.n aull. and the 1hapa of tba dietrllxltiou. tbUI fl&rl!7 U.t.tle 
~~Nn1Jl&. A 111p1t1eant t .. tuoe 1a pel'bapa 1ndlcated b7 tbo a1n1.aua 
Utterinl raw. where the onlJ birtta racorded 1n .taaun ot 1962 and 196.3 
were troll juenUa fftald. 
Conception ret.H, crude P"'IDAnC:J rate., and Utterint rate• lift 
dlrtenmt ploturea of anttual. raprodllotlft cbl'ocolou all4 11ontb17 rapro-
4ucU•• c:bJ'onolOQ and aontbl.J raproctue\lft tntellllitJ (J'1c, 16), Ol'tlda 
praanancJ-rata ••luea are norb81l7 oae4 t o calculate c~ntb17 reproduction 
fitllrea, bllt Uttertnc•rettla are the aontblJ pueentqe ot tnalea that 
aetll&Uy produced llttera. The cbronolOQ, abape, IIOI'ltblJ trend and 
aontbl.J uaoS.~dea 'betvaen tba two cur.u an q11tte 41ttarant and one 
eacoot be all'betiwted tor anotbar. Crude pracnaneJ•NW. ron 1 a:mtb 
Mrller and ..... 1. 1110ntb "orter than the lltteriJ:a-ratu llblob are the 
•ora rattnac! aatlllate of 110ntblJ reprod.net.lft tntefllllty, 
Concaptlon-ratea al.ao dltfered troa crllde presM'ftC:J'•r&tN in 
cbr'Jnel011. <lrwt. ~r-rat .. rOM 1 111mtb lam and tell 1. aonth 
earllaro than the concap\ton-ratea, 
Monthly ReprodlletiYo Output '-r Precnant Fe .. le 
tlYul.atlOil ratea.-..O.Ulat.1on J'atea are aprqftd u the ... n null'ber of oYa 
o.ulate4 per ~nt fe111ale that concehtd 41U'illr MOb aonth, '!be IIQn 
nallber of ova ovulated wu dt1uted tr0111 tba null'ber of corp.lra lutea 
nc. 16. COIIP&rteon be~liMII •onttll.f oonceptlon ntH, cru.4e prean&IIOJ 
ratea and Uttarll'll rataa, 1.11 Yalua• were calclllated troc tnal.H ln 
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counted in tba ovaries. 
Two Htl of <>Yllolatton r&tee W41re cal.culated tor tbe complete JMH 
ot L96J and 1.961i, and t or the partial year ot 1962. One Ht 1tteluded 
tbo1e te.alae used in tba einieue oouception-rate calculationt, i.e. 
th<>M teul•• det1n1te11 prepant (Tole 6). l'ba HColld sat included 
tboee feulea UHd in tM \\U.iea co~ption-rato caleulatioDII, i.e. 
thooe teul 1 det1n1ta11 PN~~~~Ut, pl.w tboae teul.u potaiblf but not 
neu .. aadly Pl'eltwlt (Table 6), S.UOJ!&l OTUletion in 196.3 and 1964 
began llitb 1·2 on in Januuy, r't.IH •~11 to I!IIXU.Ua J:"&W ot 6-7 
during llid·breedinc eeuon, ani! deaeea.:s.d t.o nlUH ot ab011ot. .3-ll on t.n 
Julf, 
In 196.3, 6 or 7 =ontbly oYulation ratea t or the edntt llinieua and 
II&Xilll'.lll ealoulatlona dlttared b)' 0,2 c:>rpor. lutoa or lua. l'be JnlJ 
11U11111111 rata wu 1.2 corpora lutea hf.aC.r tban tba July s1n1eua rate. 
DU'tere!lcea betveen l!lllldellll ilnd einbsua ratee in 196h were eo:-. pro-
nounca4. ~ dU'ferencea llat"e O,S in March, O.h in .lprU, O.l in Ka71 
0.6 111 Jlllle, and 1,3 in JuLy, '!'be Jal}t rat.ee aH tr<na aull aupLa .taee 
al:l4 tba difference la probabl.7 4uo to tal!pU.ng nriabUtty. OtberwiH, 
the ditterenc., between tbe two Hte of oalclllatlon.s t Gr botb J"N aH 
e~.~all. We neracect t.be alniiiUII an4 I!Uilllllt aontbl}t •alGM for eaob y-.r 
(Table 6 an4 J'1&, l1) u the but alncle .. tiute ot aonthl,J owlation 
Jackrabbit onlatton rata fr01t tMa atud,y an not expreaae4 t.n 
Wl'IW that aU.ow colllp&riaon with other l-c0110rpb .tlld1 .. except witb the 
t1BI.E 6.--!ili11Ul' ~ MAXDIU'd, J.lt) HWi OVIlU'l'IOI BADS OF~ ADUL'l' AliD JlJ9E!IIU: 
~ D 1962, 1963. AID l96h CO.LI.!CTIOIS Wl'l'H 9S f'ER.Ci12ff OOifJ'lDEIICI l.Da'I'S. JIJVBI!LE PRXGlWICI.ES 
A.Rl!: II PARDJ'JlRSES. MO B.AR!li'i'S W!!M COu.EC1"~ Kmt! .u>RIL, 1.962. 
llli.Pillllllf Ratea Maxi® Ratea Mean bt.ee 
Mean 9S P.n-ent. lfltan 95 Pel'Cent. Meat:s 95 ~r.;ent 
Tot.ll Corpora Cont'ict.r.ee Total ~:::po~ Coetid~ !:!orpora !:!:>attdeneo 
Date P'eMlea Lu.tea Lilli til real.es TAte& Lbli.tel Latoa Litd.t...-
1962: 
April 1.6 6.6 5.8-7.8 18 6.6 6.o-7.2 6.7 S.8-7.S 
Mar 17 5.9 b.S-7.) 23 5.6 11 .4-6.6 5.1 li.S-7 .1 
Ju.oa a 4.5 2.7-6.) l2 h.6 ).2-6.0 b.S J.o-6.2 (2} (3.0) (1.6-1!.4) (2) (3.0) (1..6-h.h) o.o> (1.6-!J.l!) 
Ju.l7 3 3.7 2.4-4-S 3 ).7 2.9-4.S 3.1 2.9-h.S 
1963: 
Jaoul'7 5 1.0 s 1.0 1.0 
~ l2 ).!, L.h-S.L u J.S 1.7--$ • .) ).b L6--S.h 
Jlal"<~ b 5 s.o 11.6--S.l! 
' 
5.1 b.7•S.S s.o L.?-S.S 
l.prU 26 6.) 5.1-6.9 30 6.2 S.L-7.0 6.2 5.6-7.0 (1) (li.O) (1) {),,0) (b.O) 
J!&T 1.8 6.8 6.b-7.2 ~ 6.8 6.)-7.) 6,8 6.b-7.) 
Je.u tS 6.1 5.2-7.0 23 5.9 S.t-6.7 6.0 $.2-6.9 (2} (l.O) (J) (b.O) (2.11-5.6) (3.S) (2.L-S.6) 
Jalf 2 2.S 2.1-2.9 6 ).7 1.3-6.1 .l.l t.?-t..s (.)) (1.7) (l.)-2.1) (4} (.3.0) (l.)-2.7) (1.8) (1.3-2.b) 
0. 
.... 
TABLE 6. (Cn~~~tt®ed) 
Miub:ma Rates lf.ui= llatms lf.e&ll Rate: 
li!ean 9S Percent ll'ean 9S ~r-~ent ~an 9S Poroeent 
l'otal C~rpora Gollttdenee Total Coropora Conf1de!lca C1)rf)Ol'a ~llt~~· 






2.0 0.7·3.3 2.0 0.7-3.) 
February 6 2.7 O,S-b.9 l2 2.7 0.1-b.l 2.7 o.6-b.e 
March lL S.la 4.8-6.0 17 4.? 3.9-5.1 $.1 4.4-5.4 
AprH 19 6.b 6.2-6.8 2S' 6.0 S.4-6..6 6.2 S.a-.6.7 
&J 15 S.6 L.S-6.7 18 S.7 4.8-6.6 S.6 h.6-6.7 
JuQ& 5 4.6 ).o-6.2 9 s.4 2.11--3.1, 5.0 2.7•7.3 
Jul7 t 3.0 3 b.) 0 -9.1 ).6 0 -9.1 (L) (S.o) (5.0) 
•l'.aken u atl aYerqe botw6on llin111Ua Rd NXil'lllll Yal.u•. 
ftc, 17, Xolltbl)' llean oNlat1on I'& tee ot prefMDt. Adalt aod j QYenlle 
teaale• 1n 1962, 1963 and 196L oolleotloft8, Lars• dot• are ~tt 
precnanet .. , •aall dote are ,1uYent.le proect~anc1••· lo rabb1te were 
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wild rabbit.. MMn 11ontbl1 c:orpo.ra lute. cOilnte f er the rabbit in •v 
Zel\land (V.teen L9S7) and ill Encland (LlOJd 196.3) f ollowed 4Ut.r1but1ona 
allailar t.o tbe jaclaabblt owulaiion-rate d1atrl.but1otut, 'lbe vUd ra.bblt 
ovulation rat.N wer- tbe lowet~t. n tbe bec1nnina of tbe ~l"Md1nc •uon, 
ro" p-Gduali.J to a l!l&ltiJiua lllcbt.J.r put tba aid4La of ttut breedln& 
"aeon, and deaconded to a low at t.be end of tbe bnedilll .... on which 
wae hil!hn than tbe low point at tba beflnnlns of tbe breedil'lft Huon. 
DUferant lanctba of braeding ... anna coaplleate \!Ontbl.J cot~PVi• 
eona, bat oYUlat!.on rate& a~ng ae .. ral epeotae '>f r-abbtte tbrougboat 
tba breed1nc eeuon appear ~ haft been sreat.:r than tbe jactnbbt t owa-
lation rate&, In •18bt f:'O!t.pl of cottontail i'abblt., tba lilliAn owlatiC!fl 
rate of tba tirlt pre,aanoJ vu b.S oya, with nn atsnU'teant dtthrenoa 
bet-n tbe -WI flf the lnd1Y1dud ~-ttpa (Oon&'QJ and lllcbt 1962). 
Mean onlatlon roat&a tor the firat ftOntb of tbe breading .... on W.N 
about 11.7 owa per P"~MDt. fa~~ala for rabbit~ ln ..., Zealend (Wataon 
19S7) and ).9 on per f)'l'aCNnt faMlo tor rabblt.e 1n trclend (LlO)'d 
1963). The" ret.ae aN e~:~batantlallr bf.sber thiUl tbe Man rate ot L.~ 
on f or the tiNt aontb (Janli.A1'1) of tile b:reedlnc -•on ln Curlew Yall•7• 
1'1:1rougbout the bl'IM41CS .... on, the rabbit& prod11o..S 1-2 110re oYa per ..,ntb 
than c!ld Curln Valley jacllrabbita. 
The ..xtaua and a1o1aua n~lber of oYa produced ptr juYanlle jack• 
rabbit t.ul• .,. ... oon~~ldQ'&blJ lOIIQ' (about 1-J) t.ban tbe ...S.aua aDd 
ainl1111.11 r.ullber produced per adult teule ('l'able 6). JuYenll.lla haYe 
cbaracterlatiaalJ.r produced tner on tb&n adnlta dlll'lDC o~rable 
pe!'i.ode in other nbbU. atudiee , 
Oru~ Utter aise.-Montbly -..n, c:.x•w1e 'litter eth 1a e:q>rea!Nd •• the 
&ftl'IICe nulllilel' ot vla1bly detectable, non-.l'Norillna fetuae. per pteanane 
te1111le 1n eacb t~onth'a rabbU. col.lect.1oa, 'l'he cl"\'lde U.tter-aiH nl.t.IN 
are presented here pr1Mr111 t or col!lpart.on wttb preYS.oua jar.lcrll'bbtt 
atadiea. 
Adult and jUYanU.o, ~~e&n c~ Utter ai&ee tor tbe ~OIIplate Uttarllll 
aeuon of 1963 and 1964, aod t <>r the partial Uttel'inc teuon ot 1962 are 
.tl01ftl 1n Table 7. The 15163 and 196!1 t1tter1.ng beJe vi tb 1-2 fetueu, 
r0114 to pealcl r~t S.9-6.) f•tusea ne.ar tbe lld.ddltr ot tbe aeaeon and ellllled 
with J-11 tetuu. The 1962 lii!Mn Utter atse NIJ baM been at a peak in 
Aprl.l vban the fint collection ot t!!tt atudy vu sde. EllbZ7oa wen 
dateoted 1 aontb euU..r and 1 aontb later in adulta in 19611 than ill 
196.). Tba 1962 Utterina aeuon extended 1. eontb later than tM 1961! 
aM8on due to a etncl• pregcanoJ in .llllu.tt. Tbe -tchted, - annul 
uruda Litter aile for edul.ta liU 4.9 tetwtee in 15163 and S.2 fetuaea 1n 
1~. 
One difference in tbe adult ~athtr litter alsea batvoen tbe 2 1esr. 
burl .. ntlon. In Aprt.t, 151611, the ••n Utter aiM vu 0,9 tetta (17 
per-cent) larcer tban tl1e April, 1963 r.aan Uttar aile. The 9S peroent 
confidence ll•lta f or tb •• 2 eontba barelJ overLappe<!. 
JovenUe Uttera were oba11l'ftd only 1n June end J1117 ln ell .) JNH, 
The wane eppur to be bS.heat (2.8-4,0) 1n Jllll8 but the sontbl)' dlfter-
en<:eiJ are not •tat.iat.l<'.ally aignlticant at 9S per-cent. 
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%lBLE 7 .-K>IIIHLI CR®lil .um U'P8C1'IVI MEAl !CUWU Dl .ADULt 1IID .IU9iiiiLE 
~ :nHlLES D 1.962, 1.96.3, AllD l961. COLWCtiO.W:S Wim 9S J>l...ltCEIH 
COUJ'IDENCE LIMirs. JtmJfi1.! Plt&.lJWlC:ntS Aim D PA!llitrn!ESE.S. 10 RABBITS 
WE?.E COI.LECTW BS~ Ai'Rrt, 1962. 
Cl'ltt!e LU.ter S1se StteotiYe Litter Slse 
9S ht-cent 9S P.roent 
SaiiPl• Conttdenoe Sulple Con1'14eMa 
t>ate 5118 lfMn L1t4te Bile Mean LWt• 
1 21 
Apri l )1 6.) 4.9-6.S 
May 22 $.2 3.7•S • .3 13 6.1 S.t .. 7 .1 
J11110 26 4.2 ).2-h.8 10 S.2 L.l-6,) (&,) (2.6) (1.8-).8) 
Ju1.1 7 3.1 ).2-4.9 15 s.t b.l-S.9 (2) (2.0) .. (2) (2,0) 
A\liwtt 1 s.o • h b.O 2.9•S.l (1) (l..O) • 196)1 
:PebruU7 6 2.2 0 
-.3 .. 3 
March 8 s.o 3.11-S.h 2 1.0 • 
April 29 S.ll ).8-6.2 2 b.O 
* 
lfa7 22 S.9 S.t-6.3 7 ).9 2.1~-S.b 
JuM )2 11.7 .3.6-l4,8 6 6.G $.2..S.b 
(b) (J.J) (1.~-3.2) 




J&nu.a%'1 l 1.0 • 
J'oruuy l2 2.2 1.11•3,0 
Ma:ro;.:h 1.6 4.7 ).6-5.0 9 2.4 l.h-.3.1 
April 2J. 6.3 S.t-7 ,J 8 b.l 3.1-S.l 
M&y 21 6.) b.?-7 • .3 7 L.9 J,b-6.11 
June 19 4.l ),o..l~.L 9 S • .3 b.t-6 •. S (1) (b.O) • 
Jgly l ) .0 • 1 b,O • ( l) (J.O) • (1) (l!.O) * 
Al.llf111tt 
(l) (.j,O) • 
.;ont1donca Lia1ta aot calculetad beea1111a ot eull •aple, 
Since tbe adult and j u..,en1le orw!e litter atsee are inapp.roprl.ate 
for eettaatinc the uoneequeneee of litter aile on the popalation prod~c­
tion, we ahall. lane aucb. d1aeu1111on unt11. tbe effeet1Ye litter-abe 
.. etion which t ollawa. 
Knn, aonthly, crude litter aiau tro11 tift -• 1.fl tb.e l7nital! 
Statee, including Curlew Valley are lbovn in trequencr diatrlbutione in 
J'S.&, \8, .lll crude Uttar .s. ... cccept tor Ariaona l'HOhad IIUlaa near 
tbe lllddle of the reprod110tt."'' aeuon, !be valaee at the beallultnc of 
the nuoo in aach - were ndter n!I.MI'ically t.ban the nluu at the 
end of the -on. The aean aontbl..7 Utter a11ea ct all a....a "" 
ahallar in Janu&rJ or P'ebruaq, &114 ware roucbl.7 tbe AM ill J11J.r. The 
aalfl ditfeNneea in the Utter a11ee between areu .. " tbe ai.HI ot the 
ld.d-aeuon Mao Utten, Wb1ch vwe larpr in the RIIPlN froc hf.cher 
latitcadel, Tbe Utah data froa thia atwty ab.ow the larsen ll14-.... ou, 
Man crude litter aU.. that bue been Nported for the blaok-t.aU.ed 
jaelcrabbtt. 
Lord'e (1960) ceneral 1n't'eltf.cat!on an lU.ter al" and latltllde in 
lortb A•ri .. an u-la •ua•~. b11t .Ud not ooftOluaiYalJ allow, an 
inoreaae tn crwt. Utter alae wUh incN&ainc latitude in beNe, 1'he 
Cotip&rf.IOO in Ft.co 1.6 -- to oonfil'll the re\ationabip, P'llrtbaJ'fiON, at 
lea.at in tbla IWlti-Uttared apaeiea, tbe latitwtinal Yartatitm t.a 
upNeaed aa Yariatlon in Ule ll14-.... eon Uttor eiaH &114 not. the Uttere 
ot the entire .. aeon. 
J'ta. l.ft. .Kontbl.J ••JI el'\lda l.Uter 11Ha ln Jaob-lbbltol troa llftNl 
llortb .AIIIIU'leu locat.lol!IJ. Arilona (Vorh1ea and Ta}'l.or 19))) and 
CalU'om1a (I.eehleit.mr l9S9) _.,. ue eub band on clata froe 1 )'l&r. 
lanau ('1'1et~~ler' &t at. 1965) and Idabo (lrenoh et al. 196S) IIIIUill are 
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!1te4ti .. litter ti ... --zttoetift litter 111., are oxp~.-4 ae Olti .. tat 
ot tbo ••n nllllbor ~ 10&Ull ootull.J bom per Feen&nt toula t.taa\ 4ol1•· 
erect durllll tbo epooltlo4 aontb. Tba ettectlve Uttar tlaol wwe ealoul.a-
Wd tt'Qt! tho ••• (l'oup of t*UlOI tmat ,..,.. a.-4 11'1 a..ledatillf llttel'tna 
rtteo, but only thoeo witb Uve totWI .. ifl littan l4 417• old or olcter 
"" uoe4. Wo .-4 tattWol 24-43 eta,. old beoaWIO 1DdlYidoa1 tot.&l ct .. tl\1 
and l'lttorpUone 1n rabb1tl ocoll.l' lntreq~ntl.J attar the 20th daJ of 
&••tatlon (Braeboll 1.1118). Vo extended tble 01• an utN ~ 48.71 b<toau" 
our- total Oli111 t.obniqa UJ b«Ye been 1n al'l"cr b7 a uxillUIII ot I; da7•· 
I n tblt MM&r, the oftootift litter aiaa probablJ' cUd not cbaoge b7 
retocrptloaa b<tt-n the t1• ~ >)V .... ~nw tnd blrib . 
HontblJ oft.ot.t.wo litter as. ... t'¥1' tM ooll!l)lote Uttertnc ... tone of 
1.963 oncl 19QI, on4 tor t.l:le partU1 litte~ .... on of 1962 are tbovn in 
'l'ablo 7. AltbOUCb tbe Uttar IUOI ~ t o haft rlnn trOll March lowe 
(1,0-2.1,) t o u4 ... ootOn Mau (5.3..6.8) ard then d .. oenct \o JulJ lovt 
().Q.b,O), none of the dlttaroncet bo\ween ooneocutl,. aontbl7 aYorqoa 
"" 81(nltlunt at tiM 9S pel'<lOnt l.aftl. 1\lo lS6a dS..trlb\rt.lon atel'lde4 
Lnto .liJI'nlt.. 1bo at~W~iabto4 ... n lllUII&al oftectlYO Uttar a1Ht tor 
a«ult.a wre u.S totu ... 1n 1963 and ~.1 tetll:Mit ln t9Q,, 
D1ttoNllCel betwon IIOI'Ithl7 c:l"'ICle Utter 111M and •~ntbl.y oftects.wo 
litter ai.et are lr.d1r:•tod ln Tabla 1. Jut tbo7 oro not, vltb ona 
oxcwptloo lS1 J~UM 1963, aiant.ttc:.,~l.J 4ittoront at! ~ 9S percent. loftl. 
In &eneral, the ,..n &tfoctt.Yo Utter o1H ••• at~allal' tb&JJ the ••11 crl"U4e 
Utter auo dlll'lllC tho eul.J part. ut t.ho .... on, uc! wu tarror tbatl tho 
72 
••n c:ru4e litter the d&tdr.o~ the latt.,- part ot t~e naeon. In Hareb, 
Aprll and MaJ t.be crutte Utter lbea wre rnpeot1nL1 400, 3S and S4 
peJ:"rent bl&her than efteet1¥e Utter alt .. tn 1.96.3, etld 104, SL and 19 
par~:ent bl&her than otfect1•• litter de" tn 1964. In ald·braadtnc 
nuon, the pattern renreod. Ir. J11ne .nd July the ettectbe Uttel:' a1••• 
14lrt rHpeet.l•aly 29 and 57 percent. b1&!'111r than era.de lUter 11111 in 
1963, an.rl 29 and 3.3 percent hlctlar tban crude Utter aliM 1n 1961!. 
In 1.963 the CN1I ann~l ct'U&t llt.\er llee (11.9) HI O.b tetlllll (9 
peNent) larger tban the -1\ annual ettectbe Utter aisa (L.S), 'l'bia 
d1ttarence vat not at&tuts.callJ tienltleant &t the SIS par<:aet lanl. 
In 1964 t.bl t~ean annul erode Utter aU. (S,2) waa l.l tatueea (27 per-
cact) Larpr tban tba IIUII annual. attectlYe Utter lisa (L.l). t'bta 
4lttar.nee •• natllt.tcallJ t1«nltlcaft\ at the 99 pueent llftl, 
Tbet e dlttarenc" betwHn crude Utter eltel aJld etteotln U.ttel' 
aliiN wre due tn put to the raw dat& tr011 llb1cb t.be el"'l4e Uttar 11a" 
wer. calculated. for euapla, the Hareh 1961! atteotba lit.tar abe wu 
calealat.d troa taulat coU.ec tecl in late hbruary1 that bad 11tten 2h 
d&Ja old or older tbat l!Ollld ban been bom in ~b. In cont.raat, t" 
Karch 19& cl'llde Utter rue ... "aleul.d41d trOll tetal eGunta of ell 
t•••lea 1n the Harcb colleatlon that bad de\eQtable tetu .. a. !owe ot 
tbeae lU.ten 11ovld b.t." been born in March, eon lo April, antl •- tn 
Ka7, Hance, 1n tblll population where Utter 111" rMched eeuonal big~ 
near the c:eoter nt tt. llttarf.Jc ,.a1011, .an orwle Utter 11aa t~ an, 
il'fen 110nt.b Nl eithtlr hl&her <>l' l o..,. tb.a11 tba etfecthe l.ltt.r 11M 
7l 
apendt.na op vblch aide t the .... ..,Ml biab t.hat. t.be M'>nth tell. !lao, 
.anJ ot the fet.uael and entire lit.":. i n early ~ ot ,.atatt~n would 
b&Ye been lett bJ abortion or reaorpt.S.on. 
Total Rapr~wtt.be Oll.tpat r>.r hula Sllt'Yhltlf the Breedina Sear.m 
In thu aeet.ion ""' brlna tQ88ther tho t oor •JtC>eetl of :reprodulltlct~ 
that we 1\&Ye MUund•-<:oneept1Qil1 onlation, &rtd Utterir.c rat.ea, and 
effeot1\•e Ut.tor atu ..... arl!! ealeuLat.e1 (l} 'IICntbly allcl AMnal, IIMil nlltlber 
ot on produced par bypothet.ical teule that 11Yed. tbl"ouch tbe breedlrc 
nuon1 and (f) • 'lnthlJ am •.nnul, - !UUIIber of 10\lll& produced per 
f~tule that 11-..4 ~h the breedil'l( aea~n. 
Ae vs tthall show later, tMae utbrat.ea Clf a~mual OYI.llatton lind 
JOUilf t etala per fttlllll.e &:1'0 Wt:I'Oc t1.ona *&UH 11oet of the feealea did 
not nt'Yift tlu-ol!(b the b~ eeuon. 111t11ee taM aettal raprcdueu .. 
o11tput par foMle au .. at the belinninc ot t.M b~t.q ~te~UCn wu 
eubllt.an\lally below the .. ur.atee ll8de here. The purpt>M ot theM ••tl· 
utea S.a tQ proYtda a ... ,ure ot :reproductt¥o perto:ru.n~o ot the pop«la-
tion ~1r~luanced by adult aortalltJ. 
OYu EGdllctton.-W. culttpltecl the 110ntb1J Man oYUlatlon rate p.r PNC• 
nant tuale b7 tha eorrupofldin« ftNlthlJ -n ccmce9tion rate tor tbe 
populatinn to obtain the IIO!ltblJ ... n nullbw ot c .. produced per teMle 
aUYe in ea ·b 11011th ot tbe 1963 an4 l96L breedtnc eeaaon (Tabla 8 and 
rs.c. 19) • 
.tdlllt c•u• produeU tln tn bot.'l Jeanl rOH trl>fl lmt (1.0...2.0) JallUJ7 
¥aluea to puq (6.2) ill April an4 tbG tall to low ••J.uu (l.l-).6} 1n 
CUl'.lGEtl OF JDilL!'.5 COICEIYIIG, .lEI m£ RltStiLT.&n MlWI JllM!JER Of OVA. PRODOO!D Jw.t AOOLT All) 
JUVEJIILE mu..L'£ II 1.963 Alll'> 1961; COLLMTIOIIS. .romau ltiilXl-.mlS ARE nr PARE»m.s!S. stE Ullt.ES 
& AID 6 l'QR SOORCES. 
A B A:r;B 
Mun Oft !lean !'Wt"Ceat.ace •• l) On l'rodllCed 
1W ef r..atea Per J'nale 
.!Contb Pt.cnant l'nale Conceiri"C In P.,pal.at1on 
1963 l96h 1963 1961! 1.963 1961! 
J!tfttltu"J 1,0 2.0 t3 53 0.1 1.1 
l'ebraary ).It 2.7 66 113 2.2 1.2 
ltucb. s.o S.t 70 7!& 3.5 ).8 
A.prll 6.2 6.2 &S 77 5.) lt.8 {b.o) (0) (33) (0) (1.3) (0) 
lfq 6.8 S.6 65 6L ~-~~ 3.6 
JUI!8 6,0 5.0 hL .35 2.S 1.8 (:).$) (0) (U) (0) (O.b) (0) 
Jal1 .).1 ).6 .3ll 12 1.1 0.4 (1.9) (S .• o) (9) ()) (0.2) (0.2) 
to uta )t.S )0.2 Sl Sl 19.1 1.6.7 
(9.h) (S.O) (1.8) (1.9) (0.2) 
OreJld Tot&la b0.9 lS.2 
..., 
l:r 
J'ta. 1.9. Han aullber Of oY• prodllcM per adult fM&le per IIODth lD 
196) and l96b oottec,lone. 
1S 
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Jal.7. 'l'be corretpOOilina e :>nt.blJ' 'fa1u" f ill' tbe 2 Je&r& ..,._ qdt. 
a11111Lar. l'ota1 a4ult oYUa p7ocmet1un per te•1• wu 1$1.1 1n 1963 and 
1.6. 7 ln l96b. Tbla d.ltterenea ••• not •~«nUS.eantlJ' 4lftennt at tbe 9S 
paroant aonfidenoe l.eYel. JuYanlle owa produ.ctton wu ••U (O.t-1.9 
per f-le), lienee, the OWII prodaatlon Of tJ!e PQf)lllatlt>n, UCllldtnc 
the etteot of adnlt ac.rtaUtJ dartnc tb4t bl"Hdln( .... one, vu ei.IIU.ar 1n 
tba 2 ,..,. •• 
Toq pr'OducUun,-Aa vUh o•ulatf.oll ntas, we bne aetluted t.ba 
pot.anttal con*ributbn of the .UaetS.ft Uttar atsee t.o \ba t~~Jnt.b lJ' 
pNld® tion of JOillll by 1111lt1plyiq tbe contblJ' II!Mn afteottft Utt.r et ... 
by correepoZifl1na .. ~n1.bl.7 peroantq .. ot faulll• that pt'OI!aeed UttaJ'II. 
1'be" 110ntbl.7 ulua ve:r. •~~ f or total annul ..Uutae (fable 9). 
JtQntblJ proclactton ot yoq l n botb J~ befan wltb .ralatbelJ' low 
-.n Y&li.IM t~t 0,)-1,8 1n llarcb, roee tG peaka of 3.6-l.i. 1 1n JllNI !WIN' 
tba end of tbe Uttaril:w period and tanllnated wUb .ralat1Yel1 bJ«b 
l'allla of 3.1.•).6 ln J111J' (n.. a<)) • The ft\llN for &ll COl"J'e~lldl!ll 
aon\ba excapt lfar<Jb wno ataS.Lar 1D tba 2 JHN. 
The \otel J)t"Odi1Cf.10ll of JOUJll ,.,. adult f-la that. lf.Yed t.IIJ.oousb 
tba bJ"HCllnc .... o11 vu 12.1 tn 1963 and 12.6 in 19611. 'tb~ tbHI YaliiN, 
unWluano&d b7 a4uU 110rt.&lit7 d11d111 tba bn&din& .... em, wn et•U.ar 
tor tbe 2 JHI'II. 'l'be t ot.a1 produ.otton ot J OIIIll b7 jt.t'fanila fellllae wu 
0.7 1n 1963 and 0,1 1n ~-
TABU 9.--J[)Ift'llLt MU.III!llll!R OF musES PRODOOiD NR 1'liEGIWn' ADULT AJID JllfmLE J'EMlL£, MlWI 
PEBCEIITAGES OF ftBI.LI!:8 Lil"l''RRlJ.), .liD 1'B£ BESIJL\'AJI7 MilA I JIUBB&!l 0'1 R'roSBS PROOOCED 1'!11. ADlJL 'f Alll 
..1lNEIIU'l lF.IIAl.l II 196 J .&BD l96b COLLECTIOIS. JU"'BJlllB l'lilimr.liCDS 1U SHOW D P.lllii'1'BESES. SEE 
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0 0 (0.2) (0.1) 
12.8 12.1 
12.\tt 12.611 
.Pig. 20. Mean nullbor tlt tet.WI .. prodl.tced per adult r .. t. per I!Otltb 
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Anal7ela •>t Iii• c:oapoeUton began vben t ho annual er<~P ot juYenU.ee 
tlrat. appeaNd l n tbe 1110nthly c:o lleo t.lone, and ended 1n October after 
wh i ch we eculd no l onaer ldentlt7 t he ju•enlle animals with r .. oaeoneble 
aecurao,. 
Month17 Ace Cot~poaH1cn 
~" C1a le11lated percente&" ot j u.,.n1lee 1r: tbe cont.hlJ ea~~pl .. ut.n, 
aJe-lane wetMhte tro. rabbite 111 the eollaet.1one, and a<~t~~pared the 
reaulto between JUre (rtc. 21). 
'l'be tlret ju•en1lae appu:red ln tale cotleotloDe in April tor 1.962 
and 1963, and in Kar tor 1961! (1lJ. 21). The e.ont.hl7 pe.reent.c• ot 
J OUill than rOM ln et.llilar 11-ebaped pat.terne t o ••7•Ptotio le\'llle l n 
Auauet and Septftber, We narqed the Septetdle~tober \'lll tt• tor 1962, 
1963. an4 1961! t o obtain tall, ap raUoe ot 91 l)el'CIODt ju\'anllee in 
1962 (If •160, 9S percent ountidence l.bltl •tlll-96), 91 percent 1n 1963 
(R •201, 9S percent. oontt.denoe 1nternl •87·94), and 92 percent in 1.961.1 
(Jl •1112, 9S percent eontidence lnternl •87-96). 
l!e,.rel. t'eatlli'M 111 l.bo" data need a~tpUtleatton. J'lrat., the ootl* 
poettt.on ot the oolleotlone d~• n~t retl.eot the actual pereentes- ot' 
j uYenil .. in the p:~pulat.t.on until Aqwtt d the .. rtteet, and perhac- not 
lllltil S.pte..,.r. We bne preYI.ouelr abown that eubetant.bl lltterlne 
:~c curred 1n Marob and c:ontln!Wd 11ntU JlliUI. tbue. onr 2 • ontbe elape11d 
between the d&t. .. when e1&nU'lcant. nullben of rabbi. te were born and vben 
juYenu .. becan t.o appear ln tbe 110ntbl7 nepl... L1kewt.., about 2 
lilc· 21. Kontttr percentapa of ju'f'enu .. tn rabbit c;ollectl?M trOll 
April. thl'OII(b OotobeF 1n 1962, 196) and l9EL. hreent.~&H l!etel'lline4 
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110nt.C. elap4Nd bat.v .. n the laet mont.he when •~blt&.'ltla.l nul!bln WIN born 
( J ana-Jui.J) aDd when t.be •onthlJ incNaM 1n percan'IA&• ot J •?llll( S.n t.be 
aaaplee l..e'felld ott (A~.~&uat-S.pt.eaber). Bence the build-up ot JOIUII 1n 
the aontbl7 oollect1one occurred troe 2-3 aontha attar the actual ba114-
up ln t.be populatbn. Tbu apparenti.J occiU'red beoauae tbe "1'7 JOWll 11'1 
quite eeereUn 1Jl Ute1r bebulor, ancl do aot a !'>ft treel7 wbll'l tn., can 
be co Uected. 
Se cond, t.be qe-rat1o trellda ebown ln Jta. 21 probebl.7 MIN Mt 
entlrelJ • fUnction ot the a46lt1on ot J OUQI to the popalatloc. Aa will 
be abown later, ea.llltant.s.&l al!ult • onalU.7 occll.l'rld dlll'f.lw •-r and 
eari.J tall. wblcb undoubtedl.7 oontrlbut.ed, by eubtract1on t o the aontbly 
h cru.M 1n peNenteae ot J O\llll. 
BoweYer, tbe ace ratioe appa.r t o b&YI eaMntiallJ leYelad cut b7 
S.pteaber. Hence, the qe oo~~podt.loo eeeu t o hn• etablhld bJ 
Sept.el!lber i n a U Jllll'l, and t.be percen~e of Ju•enUea 1n the S.ptellber-
CK. tobor euplea were e1111ler t or the .3 Jlll'l. 
IaplicatS.one t o JuYinile K~rtallt7 
Althoa,b the period ot concerted b11'Ut effort tor each .... on 
ai!Yanued eacb Je~U ot the etl.ldJ (11&. ll~ tta. qe-ntlo clata (f1&. 21) 
•usa•et prucreeet.Yaly later production ot 10~ t or .. cb ot the J 7eare. 
Thle dieparitJ .. , •llll••t that tbe aortelS.t7 of eerlJ-born JuYeullee 
l noreued dllrin& each Jill' ot tbe et.ndJ le&YlllC a p!'<lll'lla1Yil1 JOIUIC•r 
(law-bor n) juYenil.e oobort appeuillC 111 tbt oollec'-iona. 
Another indication ot 1ner.ta1mt aortalltJ of earlJ•born JRYenllea 
tr.:~11 1962 to 1.964 appeared tro11 co~aon of tb4t aontblJ qe ratloa 
eat1MAted bJ the lana ve1Chte wttb those eat1aated bJ tbe ep1phfaeal 
82 
c l oaure (11&, 22), '!'be qe rat.ioa baHII on ep1pt!Jieal c loaura diY&Z'J&d 
fro~ tba -ce rat1oa baeed on eJ&-lena .. i&bta •• tbe juY&nile r bite 
craw older atd reaclle4 the aa• wben the eplpbJaul cartUap (and the 
tt .. ~.~re 1t oc-:uptac!) dtaap.,aared and waa repl.\cad bJ bona. 
1or tb.e .) JMH, tl\e ap rat.ioa baaed on the blllll&rl dlYai'JBd l aontb 
later eac:h 711ar tro~~ tM •1• ratln baaed on &Je-tena wtchte. The two 
•s• rat.loa dlYerwed in Au!Uat, S.J>teabar, and October 1n 1.962, 196), and 
1961. t'&apectlnly. It the ep1pbJa18 c1 aad at a relatlnl.7 constant age, 
tben tl\e dltterenou ln eloauN cfataa betnen tbe .3 yeara I IIIlS .. ~ tbat 




'l'be twntblJ, annual, .00 t otal prenatal eez raUoa ara abown 1n 
Table 10. The o•erall prer•tal leX ratio tor ~ entire oolleetlon val 
49 percent aalu (9) percent oontidtnce l1a1ta •LS-S)). • one ot the 
Yalu a t or aontba within Je&rl and t or Je&ra w1tb1n the atudf ware atcn1• 
tteantlJ different f~• a S01SO rat1o. JUrtberaore none ot tbe ~tblr 
valuea were a~nltlcant.lJ d1ttarant tros &Df otb&l' 11011tbly nlu.•, 
fia, 22. Monthl.J age rat1o1 in 1962, 1963 alii:! 1961. collect.1ona, at 
deter•in~ trOll eye-leN! vei(bta and fl'<)tl cu:md.ltlon ot eplpbJIMl 















Tl LF 10.--l«JJJ?HLY, AllroAL 4!1!) TOTAL SiX RATIOS Of' P'El'USES ~ 22 DAYS .f'OSl'C0110EPrlr.11 AID !II!lDI 
Di 1962 , 196 3. liD l.96h • 
9S Pu e• nt. 
&lt~Pl• su. l'erce11t ~lH Coofid.en~:e Li.lli ta 
AU AU All. 
O.t.e 1962 1963 l.96b , ...... 1962 1963 1961, Teare 1.962· 1963 l96h Yeal"tt 
Feb.ruary 2 2.) :lS so $2 so )7-6? ~:J 
~b 97 12 )2 1M. L9 $8 S9 St J7-6L 32-84 bb-73 h2-62 
! prll 58 29 21; lU b8 38 h6 bS Jb-6.) 2S-SJ .)2-61 JS-SS 
!!s :y 92 36 ~9 1.77 Sll h2 53 S1 42-66 28-S7 _38...67 bt-61 
J~ct 27 72 13 112 S6 42 .38 J<S ~1-70 .31-SI. 8-~$ JS..SS 
Ju l.J s 6 2 13 60 3) 100 S}j 21-73 




3ex ratios cf juYa~ilee in tbe aonthl7 ao t leet1one troa April (when 
J uvenile• ti.nlt appurad i n collectiolll! ) tb.roQSb October ('llbelt aU juft-
nitea were old enoucn t o ~ a4apled by t ho aontbl7 eollectione) ara 1bovn 
l n Table 11. 1'be pGetMtal lex rat.io t or the entire etudJ wu h9 percent 
na lea (9S peruent contt.denoe lt.aite •L6-S2). H~ne ot tba a~athl7 or 
anflllal eu ratif>l were atcn1t1cantly dittel."ent trot: al'l)' ot Ute otnen or 
fl'CC'o & SOJ$0 ratb. 
Adult 
lf~nthly and annual au ratloe t ar an adulta !.>bta1ned in the c~l­
lactier:s ar e sbo'*'l 1n T•bLe 12. Tbe adalt .. x r.t.ti""' du.rinc t he late 
winter (.Janl.Uil'J•Marcb ) were approx1utel7 ann, tbfl excepti or. beina 
JaDilal')', 1961! vben f.be .. apt • contained '' percent ulae (~ percent 
confidence ll.S.ta •s:T-79). Tbe cOIIbinecl- ratio f or Janllll')', JebrU117, 
and Karch t or botb run waa SJ1 percent ulee (9S pel'Ceat ccllfidenca 
lb1t.e •49-60. 
The ..x ratios i n tba eolleotiona chanced in April When t ... lae 
pred?llinatad , Tbil preponderance of teul.H eontlnued ~qb the rep.ro-
daot be .... Dn w:tt11 A~t~uet i n 1962 and 1963, and lUltll Sepf.a*r 1n 19614. 
Tbe oYerall. adu.lt eu ratio <!lll'iiiC tht.e Aprll•!ugnat period, t or the ) 
yeare c~~tbined wu l) per cent ... 1 .. (9S pere•nt cr.mf1dence lbite •29-.37), 
whi~b wae •icnifieant lJ lOWftr than tbe Jan~•rJ-Marcb •••rae•. 
Tbe .. x ratloa of the 8epte~r-October colleotlone obanced t o a 
relat1Hl7 eYau pereentace or ul., an4 t•ul .. , bued on ralatlftlJ' 
T.!BL£ ll.- )!)l'l'HLY, A!iJRI.lL AliD TOTAL JU'fEIIIL8 SlU li!fi OS D 1Im COLLJX:TIORS F!lOM APRn THROUGH 
OCronzl!. lJi 1962, 1963, AID 19611. 
~ i'ereellt 
SaiiPle Siu Po:re41nt MA lea Confit!eoce L1J:1 tiJ 
AU .Ul. AU 
D.t. lj)62 l96J l.96ll YuMJ 1962 1963 l.96lJ Yean lSl62 196) J.96b Teare 
April 2 J s 1.00 )) 80 
Ma1 lO 2 1 lJ 40 1.00 46 12-"lh 26-88 
Juno 6) S'h L2 1.2? b9 ~6 42 Sl JS-6/; hl-70 19~61 hl-61 
Julr 101! 66 6S 235 117 ItT L6 h7 .36-5'9 )}-62 Jll-63 bt~SJ 
Auguat b5 76 8$ 206 Sl 61 61 59 .36-6S ~9-72 49-72 5'4-66 
Sept,elibeJ' 9!! 88 89 271 so liT 116 a, a )8-62 J6-S9 .lii...S6 112-Sb 
O·~t.¢ber S9 93 l!b 1.96 }7 112 h8 lr2 24-52 31.-Slt )b-6) .)6..48 
l'ot.als 377 382 )82 lOSS 1!7 so so 52.SJ. ltl..S3 ld!-S6 Lb-S6 "'-5'7 
.W.lchted -n 
fABLE 12.-Hlii'!HlX ADULT SEX l!I.TIOS D '1m COLLECTIOIS lROM APHIL, 1.962 1HR003JI cx;TOBER, l.96b 
li'IlH SAMPI.! SIZES .iJUl 9S PERCDT COJPinEJICE LOOTS. 
9S Percent 
S.tapa s t.a. Poneat Mal" C\)nttftnce L1111te 
.tll AU Ul 
Date 1.962 1963 l96li Teare 1962 1.963 1.9Qa Yean 1.962 1.963 1.9611 Ieartt 
Jantlal'1 so SL lOL so 6<; 60 J6-6S S7-79 SG-70 
,~ 16 so 9S la7 S6 S2 33-62 L1-70 42-62 
Jlaretl Ill Wi 8S Sh S2 SJ 3'9-68 31-66 bJ-63 
.lpril Sb St 167 1$2 33 37 )6 J6 20-Ltl 2b-Sl 23-Sl 27-116 
., St b8 lib Ua3 bl Jl S2 J.l 27-S6 19-116 )1-66 31-Sl 
Ju.ne lt7 68 38 lS) 21 )h 2) 27 12-36 21-1!9 lS~ 19-37 
Jalr 26 us 2S 69 1'9 33 28 26 7-lll 12-51!- 12-119 2J-SO 
.lqut lJ 16 s )h l8 )1 20 J2 e-ss 12-62 20-S6 
S.ptellber 2 3 10 15 so 67 JO bO 1-6$ 16-68 
October 7 a 2 17 2'9 so so lit 21.-73 
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eaall ea11plee . The oollbimd data tor the 3 yeara 1ndtcat;,d an 8'1erqe 
sex ratio ot bO percent. u l .. t n Septerlber-<ktober (9$ porGent oontt denoe 
lied ta -25-63). 
We haTe S1)1M! ertcl&nee (Baird, C. R,, 1 , H. W.g~:~er and J. E. Oroee, 
unpub . u,) th11t to. predollinanc. ot fer:alee dtu•1og the Aprtl-Aqut 
period reealtecl tr 11 creater ~ulr•rab1l1ty and/or aYaitabllity ot teaalee 
at n'-&ht.. Hence, faule predollinanoe 1n the oollect.1ona aay hne been d1111 
t o differenti a l behavior between the a.xee, 
81nco t.he sex ratlo1 1n the c'>llacttona troc April to Auguat NJ 
!lilt. han accurately a.aeured t.ho true P?Pulotion r at1o1, the7 were ot 
quelt1<mable valtle t or prodiU:t1Y1ty and 11ortal1t;y oal o\llat1on• . Henoe we 
lltve usullltd an appro.xtuta !)O aSO 1ft zoatio l n the breedir:Jg a4ulta 
becausea (l) 1'he Jan<U~I')'-Kueb adult ,.x ratios were appro:d !U.tely SOsSO 
(Table L2h (2) the tus• " r.plo ot junnUee t n &lptelllber-Oetober, 
which autocatteal lJ becaca 91-92 per~nt ot tbe adults attar acaaber )1, 
had ro~hl1 a 5'0•5'0 a·at1o ( Table Uh {3) the nx rat.lo• . i n tH eli&U 
••"'Il• ot adult. in S.ptedMr and October reM tro• l ow eu-r poreentec .. 
ot ul•• toward SOrSO altbo11fib not attainifll it (Table 1.2), !Yld.ntly 
tfte actual Mlt ratio ln tbe popdatlon did not tall to tbe l ow 111-r 
t•••l• indteated by tbe collection. Reno• aU catculet.iont ln'folYina 
breedlns-••aaon adult sex ratioe were ba•ed on .an aeeueed S01SO rat i o, 
89 
M~<rtatttz 
a ll-aprlnr 14-, tal1t7 ot Total P"put.stion 
We ca l •·utat.ed clt"'Jda .;,YoN1nt.r . ,,rt.allty ot the t " t.&l P?Pillati"n by 
<'·>~riJli aath C.)ctobn· deMU.Y ind.x (Tabla l.), liM A) with UM t ·• tlmt>o 
1.<~& ~.ar~h 1ntmt ( ?able l), lit~ A). The C>--tt> r-~h c:.r• m-tal1ty 
r.utea or 1962-6.3, 196)-6!,, and 19611-65 were l"OlJp;!Ctbelf JS, 61 and .33 
per~ent (Table 13, 11~• E). rn. adult-ju•en1le age c~ aitton waa 
pNbabl,y tl.abltud b7 9tedler-Ootob6r (f'1c. 21-22), henee the oYer-
vinur 110rtal1ty rat.u appU~ t .. > .Sulte and t Ju~i~s. 
The crude Rortality rate• dep1ctod popu~t1~n tuaaea tr a cor~ 
period to cooo..- period, alld hence did not pen11t a det.&1led analJ'ais ot 
!llortali ty r&tea that changed per1od1<:lally diU'i!lf the year. 1b111t, October-
March crooe cwtal1ty rate• were wred to obtdr. coan l,"llthly !lorteUty 
ratoa whi ch pel"l!i\t.ed t.be ct.eu-.d de ti\Hed analyata. 
~~~ r alcal ated the ~nthly m;rtality ratea trQn the t oreula 
M: •l - {t-Mt. )11, "ilbere Me 1fMI U:e ~Nd.• o!"UUII.y rate t or the October-
ll&reb period, )l(t vae the eonthly nortdlty rate, and n waa tbe nnl!ber ot 
t~~-.,othe t ncladec! in t!-..e period c:o•erod by the crude r.ortalit.y rate. Tho 
conthly ~rtaUty rates t or the Oc tober-Mareb peri!ld were 6 pal"'<"ent in 
1962-63, lL percent 1n l963-6b, e.nd 7 percent. i n 1.961!-6S. 
The three ditterent 'llinter D?rt.4l1t7 rates perbiSpl retw~ tbe 
i nfli:Ance t >linter w ther euooiti ns. '!'he 1962-6.3 &M 19611-65 ~nthlT 
Mrtalit7 ratu ot 8 and 7 porcot't occUl':red ~U'« winte~ wben t otal 
precipitation, eurtaoe I MW coUeetlon, alld teeperatur" were about 
J'lBL! 1),--cmt US !..liD A~ITIOU ilA'l'A J'ROM TH!'SE FALL A!ltl TB!U:E SP!Ulfil CUSiJSES IH 
CURLEW VAu.Et, 'i'I'm CALCli"'A'lliD V~IIC AID SPiUVG-JALL CRUDE KORTALITr !141'F.6. 
Oetober March Oetobor April Oct.cber Mardi 
1962 1$6J t96J 1.964 1.964 1965 
A, Total iahbita/la~ O,J7 0.24 O.Sh 0 • .)3 0.64 0.4) 
ot l'ra.NJec t. 
B. Percent Jllftnilett 9.3 0 89 0 92 0 
1n Collections 
c. lk>. Adul.ts/ MU e 0,0.) 0.24 0.09 O,J) o.os O.h) 
or Tr4ceect 
(A x 100 - B) 
D. Ro. J11nn1taa/M1te o.JL 0 0.1S 0 0-59 0 
::4 Traaaei1t (J x B) 
"E . Pe;-cent Kortallty, 
F&U..Spr1q: 3S 61 33 
(O.::t • .l - Much A lOO) Oct. 1 x 
'· 
Pereent. Adult lbrt.alit7 
Spri~JB-P'all. 6.) 8S 
(tbl'Cb A. - Oct. C X tOO} mx 
?l 
ner~. The 1963..&! mont.hl7 aort.dit.y rate ot lh percent oolncided with 
sanre vlnter Mather. Heav7 an;>~~e tell ln CJJ t.oMr a."'ld Jlonlilbel', plG.S 
au ll.er aao:mts 1n tec&Gber and .Januey. Sn'-111 conr ••varal tnc.hea &aep, 
and at UM& 12·1.6 inches deep, reu1.'ied on the gvo>lM tr.m 111d•Oct*r 
until rJ.d•l'lll: b. A.lao, abr.omall,y l ow ter;perataree pren.U..ed f <>r l ocpr 
porinde of tb:e that: dur1q tM other two wintere, 
5prtna-talL Adult M~rtaLtty 
Mareb..Oct!Jber, adult taortal.tt y ntH were obtained by C'll!lpnri.ll& tba 
aprlr.c traneeet valuet (?able 1.), line A) vlth tba nu!llb~r of adult• per 
1!11la 'l t tl:'&netct tbe toltcwtna fatl {?abl.o 1.3. Uae C), 't'be adult crlol&a 
mortal1t7 ratea fl'()e Karcb-Oot.ober V41N 6) percent 1n 196) and 3S per¢ellt 
i n 196b. 
1'be adult crude aortal1t7 ratea were reduc~ tu aontbl7 ratu f -:.r the 
u~~e raaaon and 1n tbo aau 118Jlller •• tbe Ot:to"-r-Maretl ~atculat.iona. The 
March..()et®er aontblJ Patea were l) percent ln 1963 and 28 pel'cent 1n 
1964. Bence the Karch•Octobel' aDntbl7 ratee were roucbl7 tw1ce their 
r .. peotlve, precacUIIC Octobet--Marob eonthlJ ratea. 
Hwner, tba Karoh ceM~~t~ period uy not h8Ve c~itlc1d~ vlth the 
accurrence of accelerated warm-aeaaon • ortet1tr. The ao~ual date at 
chance MJ be lniU.eated by the a1100nt ot effort required t.o ooU.e\lt adul~ 
rabbit& tro• hbrul? to S.~r (rta. 2,). Tbe ~~~ of adulttl 
c:> U.eoted pjlr hour of hWlttna, oYer .... nt1a l1J U. aaM rcu"-• vltb the 
aa~te ~tethoda, held falrl.r oonat.ant Mch tear 11nt1lffq, after wblch tbe 
nu.l!ibna eoll.ected per hour de<:li.MCI, Ont .. a there wae a behavioral 
ng. 23. Mont.hl.y nuOertl ot ~dul.\ jaclt:rabbitt ooll.tcted per hour of 
bunt.1111 at nicht boo" Fe&lru&l"7 t.11 5ept...t>er, l9621 1963 and L9611. Wo 
rnbb1tll w zoe colloetM be!o:re April, 1.962. 
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93 
chal'l«e in the adult& becinninc in June ot which we were not aware, the 
increaeee in va~-seaaon nortality began in June. Hence, the lower tall-
apr1ng aonthly nortality rates probabl7 continued until Ma7 rather than 
March. 
We have previ~UilJ shown crude aortalit7 ratea calculated for 
October-March and Y•rcb-October becauae we ceoauaed in theee aonthe. 
Since the cold-eeaeon mortality ratea nov appear to have applied until 
Ma7 (Fig. 23), we adjuated the crude mortal1t7 ratea to incl11de perioda 
of comparable adlllt aonthlJ aortel1t7 ratee, l.e. October-Ha7 and KIJ-
October. It the fall-aprlns aonthl7 aortaLitJ ratee of 8 percent for 
1962-63, 111 percent for 1963-61!, and 7 percent tor 19611-65 are extended 
t o include M.7 (Fta. 2~), the adj111ted fall-epring (October-MIJ) cr11de 
aortal1t7 ratee were ~6 percent for 1962-63 (rather tban 35 percent), 
67 percent for 196~ (rather than 61 percent) and b2 percent for 196b-
6S (rather than 33 percent). Likeviee, the adjuated eprinc-fall (HaJ-
October), cr11de aortalit7 ratee were SS percent in 1963 (rather than 63 
percent), and 82 percent in 19611 (rather than 85 percent). The aonthl7 
11ortal1t7 ratee tor Ka7-0ctobar were changed onlJ aliahtlJ and reMined 
at 13 percent f or 1963 and 28 percent t or l96b. 
J11venile Mortal1t7 
Prenatel.--We uaed two .. thode t o obtain tvo different .. tiutee of 
prenatal aortal1ty ratee. One rate, which we call intra-uterine prenatal 
aortalitJ rate, vaa calculated 1ndependantlr of adult aortality eutfered 
11&. 211. SuYinl curve• tor 1962, 1963 and 196l!. Ilea., Une. 
.Nipreaent. nuonal U.llb oalclll.ated b-oa e•naa. LS..bt UMII 
repreaent probabl• eeuonal t.renda lt 110rtalit7 rat.N cba:w..S 1·2 
D?nU:a after the •Filla cetWUMa. 
0 ocr. MAR. MAY OCT. 
OAJE 
duri ng t.be reprvduct1n - on. It u tbento:re an abstraction wblch 
aeeur.ee that the adul t poput.tlor. wae atab~e troa Jan~ t o JulJ H Cb 
JUr . We p:reHnt tbeae calout.t1one here onl7 t or t.be p1.1rpoee ot coa-
p4.!'1r..: our dlli.a with other lltudiee. The "llt>lld calcul.41t1on, wh1ob ve 
call t otal prenatal ftQFtalitJ rate, 1noluded the etfecta ct the adult 
11:>r tal1t7 which ')CCIU'red dl.lrlog the reprodllctive ..U!)!l. It u tbu.e our 
beet asttute of prenatal • orta l1t7 :rate in a c:)netant l.7 deel1n1nc 
breeding population. 
I ntra-utarina prenat..l ~Y.Jrtal1t7 ratee wre calclllat.ed b7 eubt.J"acUnc 
t.be nur.ber of J OWII prad~~Cd per adalt feule that III..I'Yi'l'ed tb"ucb the 
bree41og lea.Qn Crable 9) troll the nUAber of ~•a prod~oed per adult 
te•t.e Ulet. aui'Yim thr.>~~&h t he breedioe eeuoo (Table 6}, aDd d1l'idltlc 
b7 the nar.ber ot ()Ya prod10ced per adult fa•le. B7 thb Mtbod, 1ntra-
uteril\ll prenatal -.roJ'tal1t.7 ratu 11t1re .n percent 1n 1963 and 24 percent. 
i n 1.96li. The.., i ntra-uterine ratea oceW'l'&Cl 1n Ja:1u..ry rabbit denet.t!M 
of abo t. o.so nbb1ta por Idle or tl'&llaeet (FS.&. 24). 
?renatal ~~<>rtaUty rate. pubUshotd l or ot.ber LqOI!Qr,lb etudiee aro 
e1Mila.rly baeed on calculatione ind•pen4ent ot adult aortalit7 durin& tbe 
b~tng Ha.eon. Attlloqb our athods ot oalo11lat1ng ifltra-uteri.ne 
• ortalitJ ratat ditt.r&d trc~ the ~thode of other author., we h&Ye 
o~ our raeulte vtth ether atudtes, ror the bl~~-tailed jackrabbit, 
Lechleitner (19$9) report.«! a prenatal a:>rtaUtJ r-ate of h7 pereent 1n a 
CaUtomia poput.tion of about ooo hare per kC'ra, white l'1elllllar et al. 
( L96S) f ound a toea of IS pel'cant ct the on 1n a !:e- pop.tletlon et 
about o.L haru per acre. l!'or t.hs gtU'Opean wUd rabbit, Dra....,.U. (191J8 ) 
reporled • 4.3-peroent ~noul wrta lJ.t7 rate in Encland, and lllat.aon 
(1957) reported an 18-peNent toea t n •• Zealand. Tllue the 1ct.N•Ilttrt.ne 
• "rtal1t7 ratee obeernd in thie et.udJ ..,.,. t.n the ~per r anso of n.l~• 
rep;)rted f or othel' rabb1tll and b$1"84 1 and ooc!U'r8d at oonaidnabl7 t owel' 
de!lll1t1 .. tMn obael'"nl4 1n other atudiaa. 
Total prenatal &nrtal1t.7 rate. were oaloul4ted tree .-t~ obtalntd 
+-b7 QUltlpl.1illC tb4l M~tbl7 auJ'lber ot OYa prodaced per a&llt fe•lA• and 
)<. 
the R'JDthlJ ~ of f llllrC pr1ldue.d per d.ult t .. te, b7 ~ 4ecrea8UJc 
11ontbl7 pen-.entac•• pf t-lea Rl"''1'f'illf (Tabla U,). The nUilber ot O\'a 
pro4~o~ced per tecate ali\'e l n Jo:m»rJ na U,.6 1rt 1963 W4 10,8 l n 1964. 
'.!'be nuaber of J ou.mg pr~g,~~:ecl pe7 teule a1.1Ye l n January na 8,1 i n 1963 
and 6.4 1P L96b. The total prenatal ratn were then c&lcalaW ln the 
ea .. ll&llne.t" deaOcrttMld f or intra-utartne prenetat tll>rtallt)' raua. 
'i'be t o ta l pt"et'.atllt aol'talit.y ratee (i.e. the peree11tqe d1tferenee 
between the aotual nur.ber ot :lYa produoed an1 the aot~UJ. nullber of J ounc 
produeced), were 115 percent i n 196.) and Ill Pttrcent 1n l96h. Tb~a, the 
tota l prellete.L r.cu:·tallty ret.a t or t~ 2 Je«ra wen. qlltte aitatler. alld 
i lldi eatod n:ur1.1 half of eacb ,..,. •• potential productten of JOWl& na 
loat before btn b. 
Cal.eulateli 1n tbia va7 tbe t otal. pl"erut.tal tlllrtaUtt ratte an 
aabeb!otiaUy bf.&her tb&n tbe l ntra-uterlne prenatAl rotH (bS end 41 
percent oo~r~p&l'e(l with 37 and 24 p.~ent., reapectbetJ). Tbe f.ntra-
~~oterl..ne retea IIU.IIll'e onlJ the J.ou due to re&Ql'pt1on ar.d aborti::ln wbtle 
TABLB 11,.-IUMBER OF OVA UD lUMBER OF IOUIG PRODUCED PER KDI:m AliD PER !EAR PER FEMALE ALIVE Dl 
THE R>POLUIOB D JAIU.l.i!T, WI'lH THE R>PUUTIOI BUSrAIJUJG lfA1'UIW. ICJR!ALIT! EACH Klll'm. 
Montbl.J l o. 
Monthly lifo. Percentage Ova Per Adu 1 t Monthly llo . Young 
Kontbl7 lilo. Young ~r ot Ad11lt Fe..ale Ali•e ~r Adult Female 
Oya Per Peule Feute hulea 111M In Succen1M .ll.be 1n 
Month In Populat1onl In Poeutat1<>n2 Each HontbJ Kont.ba Succeaa1Ye Months 
1963 19611 L96J 1964 1963 19611 1963 1964 196) 19611 
J&nW11"J 0.1 1.1 100 100 0.1 1.1 
Pebrna1"J 2.2 1.2 92 66 2.0 1.0 
March J.S ).8 0 • .) L.B as 74 3.0 2.8 0.3 1.) 
AprU S.J L.B 2.6 2.8 78 6q 4.1 ).1 2.0 1.8 
(l.J) (0) 
May 4.1. ).6 2.S 2.0 72 ss ).2 2.0 l.B 1.1 
JWlfl 2.S 1.8 4.1 ).6 6) 40 1.6 0.7 2.6 1.4 (0.1!) (0) 
Jul.J 1.1 0.4 2.6 2.1. ss 29 0.6 0.1 1.1. 0.7 (0.2) (0.2) (O.S) (0) 
L~&un 0 0 0 0 !,7 21 (0) (0) (0.2) (0.1) 
Total Per January Adult hu.le U,.6 10.8 8.1 6.1. 
ll'rc11 Table 8 
2Prc11 Table 9 
~aed on aonth1y aortaUty ratea troll Pig. 2S ..., .... 
tho total ratu aalto prortdon tor tetUMa loat dwt t o tile death ot 
Pr'itcnent. teulaa. The cSU'terena .. due t o tb4 l.att11r ea~ ot lo., t an 
be datemnad bJ eale\Jlatlll( tba .U.tte~• beMen tba two n'kl •• 
t oll. <:)Wit l.tS - ni4S :tt 100 •18 percent tn 19631 and l.tl - 211/41. X tOO •1!1. 
percent in 15'611. Oc.oeoquent 1.11 18 ptree:lt tn 196) and lal percent S.n 
L96l.i ot tbe total, pre~tel ~rtaltty ratee Ne~~tted tr011 a'3rtalU.J ot 
Pretnant teaalaa aDd l oti ~~ tbeir tat~l. 
Poatnatai..-Pcstoatal 11:>.rt.at1t7 ratee 1n t.bS.. atQdy an the lonea ot 
j~aYenUea bet-n btrtb and October, 1be7 "*H date~ b7 oalcul.atll'll 
the peroent.ap loa1 btttwaen t.be nUJIIMir o.t JOW'lf born par adult ta111ele li'F 
aUa Gt tr&OIMCt aoo tbe r.u111ber of JI.IYenU .. per aile of OQ\abv tr~.Meet, 
'lba Ntluted nullbor of JOUI'll Pl"0411<1ed par teulo alho 1n Ja Ul'J 
W&l 11.1 S.n 196) and 6.1! to l~ (T ble 14). 1\\e eatblatld nul!ber of 
ad~ilt.l par .u • .;t tr&Meet 1n Jatllll1"7 .. 0,26 S.n 1963 a!VI o.S2 s.n 1N4 
(l'lc. 2l.t). It • aaau• a SOcSO ,_ ntS.o, tbera vera O,ll.t afld 0,26 
taulee per IIlla ot tra~t 5.D Januey, 196) !WI 1961. reepeettvel.7. 
MultS.plJll'll tba nuRber ot t ... la• per etle of tr.neect ln Januarr tlmaa 
the ooii4Mr (If 70ung prod~aced per ta .. lo a11Ye ln Janu.,.,. (8.1 1n 1963 and 
6.11 tn 1961.) prortct.d an e1t1ute ot the Mllbn ot juvenUee tbat wouLd 
have been pr.Mnt par dte ot tranpet in October lt no poet.lltltal ~~nrtallt.J 
bad ocolll'red, 1beatt vatuea were 1.. U and t.6S JOtme par cUe ln 196) and 
19611 reepsctlvelf. 
l'ly eo11parl.n& ·tMM let.t.r tllo val •• w1tb tbe nil r ot j~annU.ee 
eunlri.n& per llile ot tranaeet. 1n Octobw, l,e. 0,7$ ln 1.96.3 em! O.S9 ln 
99 
L96L ( Tabla l)), we obtai ned crude poatnat.sl 110rtal1t7 rates ot 34 and 6L 
per..:ent roapect.iva ly i n 1963 and l96u. Tbue percentaa:oa represent the 
r.ot·tdit7 ot young that were actually b?rn. they are a1ni11lllll valuea since 
a sl!lAll but ll.llknown per..:entage or the yolln& were prodl.lced by juvenile 
teaalea. It these young had not been produced b7 juven1lea, the tall 
density indices would have been eliahtly t~war and the postnatal mortality 
rates would have been slishtly hi1her. 
The 1964 postnatal ~ort.a lity r ate wae about twtoa aa high &I the 
196) rate . Although va do not knov the re11on tor tbe accelerated post-
natet mortality rate 1n l96L, the high 1964 adult t:ortal1t7 rates may 
hne N ntributed t o the 1961! P'~ltnatal juvenile JCort.al1t7 rate, Since the 
adult mortalit7 ratea were twice ae high in L96L aa the7 were in 196), the 
poetrAtal nortalitJ rate 1n 1964 lillY have been increased because aore 
youna were orphe!lAid before the7 were old enough to care t or theuelves. 
Total Mortality Pattern 
We collblned tha t.1M•apec1tlc and ag .. apec1tlc 11ortal1ty rates troll 
the foregoing aectlone i.nto a compce1te picture of annual aortelit7, baaed 
on 100 ova ovulated each epr1na (fig. 2$). the period ot beavieet and 
moet concentrated l osa vae between ovulation and birth vben LS and ul 
percent of the ova were l ost 1n 1963 and l96L rupaotively. In 1963 and 
1964, t he war.-s~aeon (HaT-October) crude and ~onthly eortel1ty ratee were 
about double the precedlOI co ld-aeaeon (October-May) cruie and monthly 
ra tes, In both yeare the late-1111r.lllr, adult 110rtality ratee were higher 
than the postnatal mortality rate11 of juveniles (Fig. 2S). 
too 
Fig. 2S. SW"Y!.nl. OW"flll tor annual eobol"ta of jaclmlbbU.e, buad on 
arbU.ral'J nluu ot 100 on onlat.d each yMr. MaJ ... arb!.t.l'll'11t 
.. tected .. the point tl'ou vh1cb prenatal .crtatlt7 rat .. ver. 




Ono ot tbe princ:lpal f!O&U c-t tbu ~ieeourH te to d teM"J.no ~~ 
the II.'A:dJullll r-.produet1Ye nta VIlli f or tho Curlttw Valle;r population a~, 11:1 
the abHD!'e ot anr IIQrt.a.l1tJ, Wbat the PX111ua popalettoo a~h rate 
e.1uld ha'f'O boen. 11t ine ~ .. orabut• u reference !"inti, we en then 
~~euun the 1110rtal1t7 an4 IUl'PJ"eniOl'l ot tM reprOti!®f.l'fe rate \bat ocelll"-
red, a1ll! the ccneequnt Nldu<:t.101:l :tn the crowt.h rate to that vo actuallt 
ob .. rnd, Both tM c»~ tal and reellHd natalitJ <;an eon'"lnlontl.y btt 
expreued tn to,_ ot 1 une po\entt•ll7 or aetual.L7 ~ucecl per ad U 
teal• a Uve a the Mlt{nD1nt ot tbfJ breedinl IOU® 1n Janaary. 
We now e"wplete eetcuLat1on ot the t~tal, reall-.4 nataltt7 of tbe 
populatioo b7 a~dinf the he.ret-:>t ore unoalcl!lat.d, re.t~llaed MtalU.J ot 
.fu• en1le te~r.alee t'l> the ruU.eed t'latel.lty of ad lt t ... lH &lift t n 
Jannar, ('l'able 1.1!). Tbe" euu will then be cotlpU'f6d with a ltaroato 
r.etbode ot celcul • Un« rMUied nataU.t.y and tbelr relett.onab1p to breed-
in& ~hroQoloar ~lcrwd, 
J.lthoqb we haYe ••lwta 0 the •wtblJ llllliNl" at r ouna procluc4NI pel' 
juYenU.e teule in the I)Opl1lat.lon (Table lll), we "-•• no ... 1J\11"e41 of 
aetu.t jll\'tn11e dlmatt1Aa trot~ whleb ve could calelllat. t~etual au~ of 
JO'.HlJ produeed b1 j11YenUe r-1... We do bowner1 haft relatlft eot1• 
utea ot aontbl.J adltlt nWibere (Tabl• Ut), aDd aontbl7 ratloe ot Jllft&U.e 
feu l.ea pe.r adult teule (Plc. 21). B7 tllll.tl.plJlDI t.be ~~Sntbl.J rat1oe of 
J11venU• feulaa per Mlllt teul• b7 the Hlatift nllQerl tl ad11lt r ... t .. 
102 
per .,~ntb, U lllll ponible t o derhe a relative 1J:>&l'x of junnlte feul.e 
flll.flbers per 110ntb. 'l'be 1n!U.cea ooo:td then be m'-tltipUed by t.b• reepcct.lve, 
•ontbL7 nu~bor ~ you~ ~ueed pt? j uvenile fe~ale to providb a ratio ot 
the 1>1~mthL7 Ct<llbe1• ot yaw~& £1¥'0tl!lced by j~~ov•nUe fellllllllll per llduU tende 
1n the (l')pnlation (Table 15). The IUIIO or the Mnthl;r nlttas are l..t and 
O,ij 10aDi produced by Juvenile fe.sl .. per adult t~le alive at tbe etart 
ll't tbe breedinc aoae'Jtl io JatlllA1'7 in 1963 and 1961.1, reepect.ivelJ. 
Hov.ver, tbeee val!lQ Ult oveN~~ttimt.a btto.auu only put ot the 
Juvenile populAtion eo.ob IIOntb ,... olo:l eMli&b to breod. W. do n,-t lm:Y~~ 
the ac:tud pereen~ 61 jtt'fenUoe that 'bnd, bu.t 16-)) p.ll"U.nt <lf the 
JuvenUee S.n the coltert1one .. ch 110ntb ..,.,.. 411 h~l'J' or beal1ftl" Uum the 
eean 11ttlght.e ot the J~<verd.le te..ales tMt 41d bHed. Tb111 the apparent 
juvellile nataUtr ftte• ean at'bitnl'UJ ~ reduoed '>1 batt, w the uxiau 
actttal .nl-:aUae4 jtl'lenUe ~~atal1t7 bee-• abont O.S and 0.~ ptr 7eu. 
Tb .. a ulua a~ to the real1u4 oauU.ty at tbe adltlt• (Table lh) 
p~o.S.d• total reallaad ·G&talttJ value• of e.6 ar~ 6.6 re~ per Januarr 
te«~ale 1n 1963 and 1964 ~apecti'relJ. Jr.aYentle natal1t7 &Jli)Q!)tod t o 6 
percent. and l peZ'Cent ot the total re&Usad nat..Uty t n 196) and 196h, 
"•I*JttY&ly. 
Intli"AMe ot 8llllll01" .l&lU. Moll'tal1t7 011 ledtsad Jlatal1t7 
Al\el't'llte utbode. r4 c:illclllatlng ut&llt.z ,-A. •tbod ILMd to detertd.ne 
tile ntlllber ot J-.:<fmi pr.ld~o~ced per teMLe al.1Y& at ttl• beg1nn1nC or the 
bl'tlftilll •ae:~n 1a to oalculA'l\41 the lu'potbet1e«l ••erec• nu•r of littere 
produced b)' a t-le duJ1.ni tbo r6prodllotS..a M&I.Qn• and tben JrulUP11 
retE 1$.-lllii'IBt.! Hl&llllliBE!l oP YOUIV· P£R J1Til1llLE J!MlLE D 1Im POPULA!IOI, lfJIITIJL! AG! RATIOS, 
.uD MClii1HLY JI5UJI llllJlBEit 07 .rtmm.!-Pl«JlUC!D lOI'JJkl nill ADULt' ruru.;t: Am! D 1'Bi POPULA'fiOJf. 
B 
Xont.bl1 
lbntbl.J lo. Bo. Jnenlle 
lOttDg Per FeMlo Per 
Month JttYcnlle hJretel Ad;alt ,.._le2 
1.963 19611 1963 1.9611 
Jul,r o.s ).6 
lQCUat 0.2 O.l. 4.1 lti.B 
~Tete Lit 
2rro. .-p rat.lo• tn f'tc. 2l 
lrro. Table 111 
c D z 
(!X B) (C x D) 
Kostbl,r Jo. ot 
Honthl.J Jo. ot JaYenl\e.Prcduced 
lt!Y.nlle-hoclt.t.::ed Rel.ath• !'el'<:'ectap T01.1qr Per Adult. 
TCt\J:II Per ot Walt. J'n&les reutelUYe 
Walt. hu.1e .lli'Ye !&cb Kollttl) hch llontb 
1.963 l96h 1963 1.961; 196.3 19611 
t.) ss 0.7 
0.9 1.7 117 21 O.h 0~ 
2.2 1.7 t.t 0.11 
tla nu~r o! Uttere by the aYence Utter aiM, The lqpotbeti,oal. n\Ulber 
ot U t.tera produced Pill' teNl.e durtnc the r-eproducttn uuon b .. been 
calc~tated. b7 tbe to~ta N • ff• wbore B 11 tho ~r ot litt~ pPQ-
daced, L tbll length nf the l'llproduot.in ltlla.tO!I 1n da)'l, ~ 0 the lqth 
ot the gntat1oo pertod in da)'a (Lecbleitner t9S9), Applying thla t or-
mta to tliiJ' data, a pot.entt.al of ),6 Uttent could he•• been pl"Gduc-s b}' 
uch tellBle l!ll.l'ir.g the tSI.l-daJ 1963 and the tS'6.-da7 19611 Nfp:t'Qduet1ve 
ltO&IO.nB. By mulUpl.J1n( the ).6 Utt.,._ per f-l!t ti.II!Oit tho 1963 ende 
lit ter aiao ct b.9 ta~a. ~• obtained a production vat~ ot 17.6 70ucg 
per !et~ale. I n 1.9611, with $,2 i'et!lHa per Utter, wti obta1Mif • prod~:.c­
til:'tl nl.ue et 18.7 roo.r,g par fat~~tlAI, 'ltleee product.ien vatu .. u ceeded our 
t~tal \"03U.Ifll1 natal1t )' •atc.ea bf 9t penent in lf6), and bJ 17$ ()Ol'C$ttt 
tn t964. 
Tb& aaa~ptione 1nct~ed tn tbe t reaotnc catculettor• tnclQdea 
(1) all onncepttona ANI earr ted t~ part~tl0n1 (2) atl teealae breed 
ao(ln alter eacb partul'itbn, aM (3) tbe &malty ot bree41ng teulee 
relll!ine et~nettll'lt throughout the rtapNI!uettn .eaeon. .U.ut:ftt-me 1 al14 2 
are pnel"al.ly rec~, dthOllgtl they probebl)' 81'0 sel4ol!l vat1d ao;S 
pr(>babl.r dbtort tM prMuettc»~ e.ateatettone. Ano.l.\pthn 3 1e HldQII 
N~cognbed 11.11 tHitllllf a alcniftcant Yutable, But l o Cll.l'tew Vatle:r, 16 
pe~nt or tba adnl.t populat17h aliYe tn J~nuar,, 196) wos dead by AulWit, 
ll!ld tn 19611, 11 portent or the ld\tlt ft:lpulatton ftlt'¥1t i n Jo11nua.ry IIU dead 
b)' luc1~t ('.!'able lL), 
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Lord (1963) ued a dltfeNnt 1111tb~ tor 11t.1aattnB ttOntblJ and 
annual pr<lduot.ton. Be oaltnzlated •ontblJ 1'altl811 of crude precnancr ratee, 
vbich he called preYalenee ot pncnane1, w crude litter •t ... , 111\lcb be 
eal.l.d aYllrqe Utter lfia... Tb• prCJdu.ct ot the ValUGI t or eaeh 110ntb 
prC>Y19ti a llontblJ 11t.iute ot pro4uott.on per t.Mll ill the poP~Jlat.ton 
wbtcb Lo~ l.".allld a reproduat1Yll inda. Be then 1I!CIIed tbe fiOnihlJ nluea 
t>~ obtain annu.al uUutee. It! tot.lOifinc Lord'• •tbodlt, crude PNIMMI 
l'&tel and erv.4e litter 11 ... 1n tM.I 1tud)l produced Qll.Ual J"eFOdar:tiYI 
1Ddtcel ot l5 ,l JOilfll per tecate to 1963 aDd lJ .2 10UD& por tn.te 1n 
1964. '1'bae ftla6a u.. J'HpecthelJ 6lt pereent .m 182 par<~el'lt Maher 
than ov belt uttutu ot total realised n.taUiy in 1963 and 19611. 
lro~oa and u .. ur (19S8) ~- 1tUl aootller approach t or caLou-
lattnc annaal production. Tbelr caloulatt.ona weN ~ on \be ,.neral 
utbod ot Leeblettnv lfitb two aodttteaUonaa (l) tbef cal ca latAd 
• .,.,.... lU.ter 1111 onlJ tree P"IIHD<li .. tbat. weN batt-tar. or older, 
and (2) in the tonmla J • S• t.beJ aod1.t1ed G ( leqth ot the ,.atetlon 
period) to i .nolud'f tbe t.t• laPM bet'IIIMn llttennc ar.d ~~Wlc eoneep\lon, 
!be nlue G wu caieulatAd b7 eultiplJlllfl the •an parcentqa ot te1111l11 
not pretNmt ( 100 ainwt the ...an annual precnanc)' rate) bt tba p1tation 
period (~) dqa) and •ddttll tbe product to b) &ara. 
The &ftl'qU ot •ontblJ pere.ntas .. uf teulal l:l¢t ~t.albl.y pJ"eCn&flt 
ln our popul.aUO!llt wen 31 percent. 1n 1963 and h7 percent. 1a 19611. 
JllultiplJf..nc thlle pereutapl bJ the auta~l<m pen\!4 ot 4.3 ., •• and 
addiac tbe prodlll)t to ~.l dqa, pro®oed Q 7al.uea of 60 411• f or 1963 and 
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6) d&JI tor l96L. Dlvldina thee. o valuee into the nu~r ot daye 1n the 
reepotet.l'" breedlai naeoue, i.e. ~ d.a7a 111 t96) and 156 .sa,. 111 196L, 
proda* an .. tl•~ ¢f the A'Nl'li!G nutaber ot l1ttere prQdaolld per taale 
tof' the JHr, 'lhe" YalUd ftl"e 2.6 l1tt.n ill 1.963 and 2.$ Uttere 1D 
1964. Melli! Utter ais.e tor Uttel'll ~.,.l' balt•tera t..Ution nre S.l 
tet..tau per preaoant te~~&l.e 111 1.963 and 14 .1. iu 19611. MllltiplJ'lnc the ..an 
lltte.r elaee by \be rteptet.1Ye nlllibltr of Utter~~ per f-a prndnoed 
lllll'I\UI.l pl'Qdarlt1on ~· ot U.O 1~ per teu1.e in 1.963 an4 lO.L 70\Ull 
per tor.ale 1n l.J61i, Tbeee valuae are H per-:ent. •D4 L9 peroent bieber 
te..n tho t"tal. natal1t7 Ut.llll&tell per telll&t. 1n 196.3 and 19614 (l'abl.o 1$). 
In e~BlMJ7, the llletbQQ ot J4nl1 Leebloltner, 4ll4 Dronaon and 
fte~~~etor tend, ln ;;.>ur 4pln1on, to OYereetlute the actual total acnual 
prodoct1on ot JOIIDI by tba pop~o~latlon, nteee o'Nl'Mtiuw reeult troc 
the ~ of cJ'IIde Ut.t.r ebeJ, erode precnaru:y rat.e, and to t.be taUare 
to proYl~ f Qr l oa ... eautld b7 adalt a9rtaltty durina the reproductive 
eeuon, 
Inte:f'Nlat1ooa bot-n adult eortalitz anti breedlntj ohronol•lp.-Wlth 
adalt, bl'Mdl.c&• .... on eortal1t7 ratee u bi(h u 28 percent. per tr.)llth 
the brcodtng population 4ene1t7 declined rap1dl7 botvetn Januar, and 
Autlllt. Conaequentl.y Yariattona in Ule cbronoba7 ot the tll'M\tt!JI soa•on 
could lntl.gence tba l'epl"oduet.tn output ln tbat an tarl¥ brttl\!inc .... on 
voald oeonr libel\ there were ~,. breedlnc adlllt.l than 'tbue 11~Ld be 
with • cottarat1Yel7 later eea1on. 
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1'be aotual nullbe:r of JOUI'II prodaoed per adult fecal.e alhe 1n 
Jan£1&17 1 ~md au:rY1Y1nc tllrouch the breedt.oc .... on, ••• 8.1 1u 196.3 and 
6.1. 1.'1 1.96L. BCM~nr, a areat.er per<:antaae of the 10UI'll were prOI!need 
euU.•r tn the ,..... in 1964 tba:t1 tllll)' wen 1n 1963. To Ulutr-at. tbe 
pv\ontlal ettec~ ot b!'HdiiiC c:bronololl)', let u YiallAllH a bJP'>thett.cal 
a1tn.UCil t n vhtcb t.be aaM .S.Mt\iea and t10rtaU.t.y rat.ee ot teulea 
a:tated in 1.963 ~ 1964. If tbu bad ooctlFNd, the total JOU!lf prooct~&eed 
per &ddt faule wcul.d hue bello 45 percent h1alter ln Ul6b tllen it aotuall.J 
v... ?.be inQNl!Hd pr1:'41tc:t1on wodd hna beer• ctu. aol.elt t c.> a larc-r 
O!ltllber of JO~ belllc bol"''' per t~t~~ale au-Uer io tM bi'Mdln& HQQn when 
IIOJ"e fnalAa ~~ere aUve. .llt.houab thu tflfluance earm" be det!Odtrated 
i n ~ data bocaue tba au-r tt..wU1aa and eo.rtal1t7 nt.a were ditter. 
ent betwe11 196) and l96b, it proboblJ Wluence4 the prod11otton of J OIUII• 
1'ba tendencr t oJO earlhl" reprodnetift ettorta to proch1~a MMI )'ounc 
per fetlllle IIAJ be pal\'tielJ.t n,ecatecl by P"ftible bl«b Mrtalit)' rat.& of 
rourc born e~arl.y 1n tbe -at>n. S.nroe weatbar ooc .. tor.allJ' ooewoe 
4urtnc tbo earl7 part ot tba rap~~ctlve ae .. on, and eonoelva~lJ could 
eUid.nat.e • lar&• percentaae ot the total, .annual prodGcUon lt larp 
nut:bera ot 70unc wre bll.m too nrlJ, Wa have praYioualJ ~·ted that 
j u.v•nUe 110rtaUt7 ln the ea.rlJ-bcrn JQWJC 1187 have i neH.Ued ~NWb Je&r 
.. the etWS, pr~. 
A ltb1tt 1n tM bnedln& obroftolOQ eoutd alao lnC'N&H a~m~~al pro-
d~~Ction tbroucb tbe aMlttonalTOUIII ~!.ICed bJ the ol.dflo juHnU ... 
The avence wicbt of the 18 Ju"ffln1l .. \bat prodl.ll*t tha JOlltll in 1963 
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~ 19611 iiU 1,98h &•• •lid 16 at tbe 18 wetchfld ov~r 1, ?SO 1•• .locor4lfll 
t o t ho crowtb cw-v .. t'M' tbe Oautol"tti4 jaokrabblt (Bukltll and R.,-nold• 
1.947), 16 f4 the 18 ja-teall." wel'll ~>Mr 1$ -u o14 wben the, bred, 
tb~ 111Ut b&ve bee b-Grn eul.J tn t.htl NPJ"il(tt1ctl'ro HUOOt po.rbapa tn 
Fabru&r)' tozo the jaftnllea tbllt pr•:Htw:ed l:ft JllJla• and in Mareh tozo tbe 
juvanU.ee teat pr!ldw:.ed l:ft JulJ, ~bee all ~ aot1vUle• OUh4 II)' 
1111!-A~<Wit, wJMt.nttal proda<:ti on cf fOI.Ifll by javenUo t-1- app.t,Antl1 
couLd oo11 ~ar lt a~ntial nltlllbere ot Joun& •~'* bam 1o hbruaJ7, 
Jluot.:h, ar.d pert>&pa a&I'ly AprU, and lllrYiYed lllltil the latter O!JIItbl l)f 
the rel)l"Gductlve HUon. 
DISCl.1.SSl01f 
Potent1al and. Actul Popelatlon lne!'!!!• latea 
1be p~tential production ot 1"UAI bJ the Curltw Vall-., Jackrabbit 
paplllat1on, u abi)Vn by tba nuftber ef on produced per JamaVJ feul• 
eunh1ng the bread~ .... on wu 1.9.1 alld 16.7 7oung per t'Mala t-<::r 
1963 and ll'6L reepect1nl7 (Tabl.ll 8), Tbl.e potential natal1t7 vGQld 
enable the population to 1ncreaM at ux1111ua ratea ot 9S~ percent and 83S . 
percent. per Je&r b: 1963 and 19&! NepectlvelJ, uiJ!C Janll&J7 poPQI.&t1on 
dena1t1 .. u a b .... 
Altboucb tacund1t7 rat.aa baYe not been publlahed for otber Jackrebb1t 
popQlaticne, tb1a rata 1a prob&blJ eo .. where near tba ..x1aua tor the 
apec1ea in tha Utah area tor the tollow1A& raaaona. Duria, tbe period of 
th1a etudJ, rainfall and Yeretat1wa srowtb bawe been above averaae. 
Hew:. tb.e nutritional atata of the popu.tation VOilld -• to b.tva been 
aood, and abculd not hawa &dY~lJ affected potential prod~tlon Yaluae. 
Alec d.llrinl tba period of tbia •t.ucly, jac"""it dllnaU1al were low, rana• 
1I1J troc abcu.t 37 to US Nbblt.. pu aq1.1are Idle (~. S) c011pu.ci llitb 
J20 per 1q1.1are ala in A.rb:>na (Vorbi .. and l'qlor 1933), 763 in 
C&litomla (Lacbl.eitner l9S8), 192·320 in Kauu ('N.e•t.•r at al, l,96S ) , 
and 192 par ~quua 11.Ua 1n (anaae (llo;~~ter 19))), Hance, dandt7 pru-
al.lre• on the populaUon were preaul'l&tll.J ainiMl., perllap. accountilll ln 
part t or tba l&r~a llttor eis.,, 
The laoatb ot the ~prochtctin aa.uon 1a ahJrte.r than that repol"tad 
1n awmo -;.tber •tu41.,, and l onger ~au ln one ot.ber atwl7. llraadloi• 
uo 
.. q on l.en&th uy be a tu.notion ot lhna1ty (PNMb et &l. 1.96S) alld ot 
lat.1Wde (i.e. ph.ot.,pn-10<1) u df.aouted earlier, Sin~ t.be Curlew 
Vall.e7 denaitlu were l ow, any denatt7 tntlueooe on breedin,r-...,on 
len,th bu p.NhMbl,J bMn !d.nlul or noaexiltent, Benae the .... en 
lengtb ~•ur.d 1n tbf.a etudy e&J baYe been ~laue tor the epeo1et a t 
the n:>rthern Utah latitude, I n light ot ita nutritional and denaU7 
etate the tl-apectflc reprod.uettve rat41 cf t.be Curlew Valley jactrabbit 
pQPul•tlon d11t":ln& 1962-'b CIA)' bAYe bMn near the eaztatl.c •due po .. t.ble 
tor the ipectee in tbf.a are•. 
Durin~ the yure ot tbf.a etudy, the potential inoi'N" ratee of 9SS 
pveent ar.d 83S percent <:>t the Jeni~ArJ deutu .. 'ftrl not reaobed becatUre 
ot 11ortellty tnroede et nearl,J all. etac•• ot tho lite o;ele, 'l'be ftret 
•1cn1ftoant. red11ot1on ot tbe poten't.f.al 1o:rMM ratee 1t0 due to &d~alt 
110rtal1ty that oonttnual17 r&dul!;ed the .S.nelty ot bnedf.ns te•alee. In 
t.M.• MMtlr tbe poteatial productlon wae nctuce4 24 percent in 1963 
(fro• 19.1 t o l.b.6 l'Y& per teule) and .3S percent 1n 19611 (tl'Gtll 16.7 to 
10.8 on per teMle), The potentul ratee of tncreuo '!Hire tbue redaee4 
to 7)0 ard SbO pereent 1n 1.96.3 ana 19451! l"'lpet:t1Yel.J, 
T1le n ccnd etcn1f1cant loll wae tetll prenatal t~~ortaU.t.y, wh1eh v .. 
)jS peroent. and 111 pereent of the oya onlated 1n 1.963 and 19611 rupe.et1YelJ. 
We dl'l'tded t.ot.al preMtal. asrt.aUt7 lnh tv<:~ perta1 (l) actual 111tra-
cterine eortalltJ• &M (2) intra-uterine 110rt&Uty eaftend at a conee-
quenca ot ad11lt te11111l.e 111ortaL1t7. Actual 1ntra-ute.rlne M.rtalltJ ratet ot 
37 percent 1n 1963 and 2b percent. 1t1 ~ reduced the potential production 
t .o 9.2 and 7.1 J•'lln& '*' feMle, llblch rodu.,.ct tbtt p()t.ential lncre«<* 
rat.ee h L60 and JSS percent per , .. ,. tn 196.) IUid l.96b NlpectlftlJ. 
4dct1t.1onal pNnat&l aort&UtJ in Ule fOl"C of 110rtal1t7 ""ued bJ act11lt 
feaale death• further l'oduced the produetlon to 8.1 JCttoa' tn 1963 and 
11.1 
6.11 roaug 1'11 1961.. TM increan rat&l at tbu point, after the influence 
ot aU p~eJ~at.al eort411tJ, would haft been bOS percent ln 1963 and )20 
percent in 1.96/.l. 
'1M •cnltu4e ot intra-uterine ttOrtaUtJ Nported her. 11 nu.r the 
upper Ulllt of the rqe of nluH for other 1.q0110rphe. We have 1\0 
infon.atlcn on the caUHI of tbil 110rtel1t7 ln the Curltv Vall17 pOPUlation. 
Bwever, Bn'*ell (1.9L8) concluded flf!r ttl$ European wt.W Nbblt that 1011 
ot entire lltterl v.ae probablJ due to faotQ~ dtlturbtnc the .. ternal 
pb,J1ioloc7, lihUe the 1011 of W1Y1dual ltlbrJOI wu oellHd bJ lntrtllalo 
ellbrJonlc defact1. !be clrcuutancel contrtbutlna 'to lnt.ra-utertne 
110rtal1t7 in the jacla-abblt aN ln OHd of bade pbJiiolccioal 1tlld7. 
Af.ter ad11lt 11ortal1t7 and prena.tal. loene cut tbe poten1'.lal lnoNUe 
rata by 7ll pel"CCnt in 196.) and 62 ~nt l n 19t!li, t ncreue rat" WN 
turtber r.duaed by poetutel 110rt&lit7 rates ot .)!, p~Jrcent and 6b peroent 
of the rounc boJ'Il ln 196) an<! 1.964 ll'eiJ*thelJ. The 1.96) ponniltal 
aortaltt7 red~aed produo~1on 'o about S.) JOUPC .-r J•nnatJ ta .. la1 and 
an tue~u• rate of 26S percent per 1""• !he l96b po.tnatel eort11l1t)' 
reduced the ~tentlal production to about 2.) JOUTC per Janua17 fenal•• 
end an tnoNUe rate of US pw.:ent per 1•ar. Tbw., once the S.noreunt 
of TotUIC 11 produ.ced, it u tunher reduced b7 l/J-2/ ) bJ o.rt.•r. 
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Polrt.nat..l 1110rt.aUt7 probablJr oecllr1"e4 in ~ vqa, ~ be1DC je&ve-
nile •orUilit,)' 1ndepeant. ot ad.lllt r-Le .ort.alit7 81'14 tbe otber beinl 
j1.1ven1l.a 110rtal1t.7 ibat. oecQn'ed u a rHUlt ot t ... Lu tUt 41ed betoN 
t.he juve~tU,. vera ole t.o e&N tCJ.r tbe ... l.,... 'l'be ~alUMte caUIJaa ot 
juvenile cortal1t7 a.-e unlmOWll (with tbo acaptloa ot tbat port.ton du 
t" toMlea d,rlnc) and viU ba <!1tt11:ult t.o atlldt bK&uae Jot.llllr rabbltAI 
&.re llcNt1n and d1tticult t.o t1Gt!l mUl they are approxt .. telJ 6 ...U 
ot ace. 'l'ba l..t.-ae ot earl-7 litte:ra baa app.:rentl,)r bear.. aubat..r.tUal, 
pouihlJ' auoc1aWd w1tb Late-vl.ntal- -t.ber. 
The caLl•• ot &llettl..,.wd IWIIiiU' adult l.o .... an l&llknwn; bat tbl7 
..,.n h1(ber at thilt t11111 ot JN.I' t.b&n to winter. The 1~ nte 
cS«bt bava beeu auet:1Atad in IQU 'Af with bread1tlc etton. Wa f <twl4 
Jackrabb1ta 61tt1oult. t.o t.rap, haucne, oJid keep in e•l1'1t7 in auMel" 
wUhout their IIIC!II&ulb1tl& to ltl'lle t;rpe ot llboct l0a. On tbe ot.ber balld, 
tba an1Mll were 11<>re 11.&ble alld euler to lceep ln the vtnter. 
'l'be h11h aui!Hr loll ca:r alto have bad •- diaaa11 1nYolvaMftt einca 
tbl.l 11 the aeuon of Jl'Mteet nct.or aot.1vU.7 1n t oM d1Muu. Wlwlte'nr 
the cauea, lt aboulA be 111b3eet to a tlliiJ throuab talaM'trlo watna of 
anbad.a, t o l.lovill& tM11 t o their aa~, and atte~~Pttna t.o ucartain ·t.be 
ua1111e ot deatb. l!ush etudiee MJ nentaaU.J neoha into elldoortnolollc:&l 
alld patbolostc&l re...roh. 
1be t oreaolJli d1acuea1G<:t on annaal prod11.c;t1on alld a~U~Wtl lnc,..... 
retu hu not inolllded the r.atal1ty cont.rtbut.ioM br j&JYallile tealu. 
b preV1oualJ' ahovn, t.ha M&n realued natelitJ by jtXftnU.a ta111U. wae 
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0.5 1 ~w11e and 0.2 ;pur,.g per y.ar in 1963 and t96L respectivelJ. l·:e have 
;1., inf:n"M~i:; n '>D th.e postnatal 1!1•>l"t«l1t7 ratN of )''.:>tlll£ pr-.;;dueed by 
JUVCnilea, or on the IIOrtalit)' r&te8 Of the bree41nc-age JUV8Pilea (~bicb 
are .a\11> pt~atn.ttal morb l1t1 ratoe ). '!be poatnatd t~~ort&l1ty ratea ot 
1"'-'l'lf: produced by J aver.U es 11ight conodvabl7 bave beon ailllUar to the 
p~at.rlaU l 1V'rtal1ty r tea •eaaured t or yoong pNcfi!Ced by ad~> lt f - lea. 
rr thte 18 true, t.l!8 "r.mt=-iblltl on by j uwanile teulaa te> tbe annual pro-
t1u ~tion, f oll\)V1r.c [l<>lftn.tt-&1 •~rU.Uty, ••• roagbl7 0.) )'oan& and 0 . 1 
)''111"8 in 1963 a.od 1964 rupeet1vely. When tbe" nluea are a4ded t o tbe 
anuual prQda~tton vatu .. of adalta (S.J i n 196) and 2.) in 196L tollawin, 
postnatal ll!ortaltty ) to to~ total annual producti~n va l ues of 5.6 and 
2 ,/4, the annual reallud 1noreaM ratea an eb<lrce<! tr-.::11 265 perent to 
280 p&Mant in 1963, and tr011 US percent t? 1.20 percent 1n t96t,. 
In IU.IIMry, all ot the aou.rcea ot l eas red~Aoed the pot4tntial pro-
dllcti 'n f'r,jt~ 19.1 :yoq to 5.6 yoq per Januar)' r .... t. 1n 196) ( • total 
1 lS¥ of 7l percet ) ao4 trort 16.7 J'>UilC t.o t .1. yoq per Jaoll&rJ teule 
in 196h (a total loaa of 56 percent) . 
Meghanlca ot Short 1 ra Fluctaationa 
the jaekrebblt po~lattoo did acderJo ao~ fluctuation i n density 
ddrinc tbe period ot tb1a •tudy (11&. 26), atthoaab the" tlnotuationa 
"r• tar ba1o-.; t.he chua:•• of whleh the an1Ml u poteo.Uall.J caJHibl.e. 
Sir.ce the U• ... peciflc nprcduot.iv• raW. .. ra a.arlJ the .... du.rlnc 
the J••r• or th ta atcd7 tha CbaerYed daoaitJ chanca• ~t ha'e ~ccu.rred 
prir~llJ through •ariations i n •ortal1t:r, and prt~o1pall7 throaab the 
n,. 26. Delll1t7 ~hf.rcea IMUund 0'011 Octobtu.·. 1362 to Maroh, 196S 
ln CUTtw Va.lt..J (paint.), and &ppt'Cild.Mt. wnd.l Mt-n cecna 
perlode. hrcantap cbatljf .. bet.vtHtn eetllu perloda aft lndloat..cl 
ale>DC t l>lid linea. Potentul tlaic11.a denaltiet, lnoladS.nc adulta and 
toe ' "t.DC t.he7 ~<ldc..:ad ctannc ~ t.NeUns MUon, aft •lliJNtc:.d b7 
dotted IJ.ON troa Maroh..()et.®er 1n 1.963 and l.96b. 
lll. 
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etre·· t. •f these c-,rtatity Yar1sit1ons :m thu e 'l ltsOO natality . 
A ~.r~ria n :J! tt.o r-:atiaed Mtsllty &I U~-11pe !.fie ard !I;JG-
Bp<'lcific l'!',rtal1ty zalcu l Btod ab?'r~ (Fte. 2S , Tables lL aoo 15) with the 
>bae.!"Vud p~po~ l.r.ti oo t rendl!l (Ftg . 26) Hlustratea the ~eeh•nic l!l ,,f short 
tGr tla~tuati<>cs obse.rved 4nring this s t udy. &tvoen Octrbcr, 1962 and 
~reb, t?6J, , .,ol'llintor ort.tity ~t 8 per~ont per mnth re w.:od •be 
p·;pulati n 3S {>Orl'ent. Between Mardl, t?63 and October, 1963 the nal-
ized nAta li ty vae 8.t 7ouns per J4nu4;r>J tenala, ot which 2.e (~ percent) 
rlied by Oct!)ber. Cu pled w1t.h en 8 percent per aontb (Ka h-l'lay) and a 
13 percont per ~nth (~~y-Ck.t~ber) su~er • ult l oaa , the Harch- Oct ebsr 
increase w11 a 2SO pe~nt.. Betveen October, 1963 ant1 Mar-:rh, l96L, ovsr-
wit:ter r.Clrt.a Ut.J of 11 percent por lll<>r.th redu.~od tho popula tion by 6t 
percent. Bett~Hn March, 196L a d OAt. bar, l96L, the reaUnrl natality 
was 6.l younc per Jar.uary tec&le, 'lt' v i ch L. (6L percent) di ed by 
Oot ober, C<mplltd ith a 11 J)Or'<'ent per •enth (March-May) and a 26 per-
cent per non h (Mily-oot::ber) euNl*r adu l t Loti, tho M4reh-Odober i nere .. e 
w&e 9h po &nt . Bett~oen Ckl tobor, t96L and March, 196S, eYerwint&r tl0r-
tal1ty of' 7 porc&nt per month reduced the pcpulat1c.n by )) pereent. 
I n Pig. 26 we nave ahovn by dotted llnls the dlnlit y 1ndicea baeet! 
on reatiaed nata lity (6.1 and 0.) t~r a~ulta and j uveniles i n t963J 6,h 
and 0,1 t or adu lta ar.d junn il.el i n 19611) tbet !!light. hue been obllel"ftd 
between Maret! Md October provided tt:atr (l) density ueaarer:filta bad 
been conducted durin& this ~eriod, and (2) all ages of jackrabbits rott ld 
ha're been counted, The apex ot tho dotted line between MAreb- Octobar, 
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1.96) and tM aptx bet.VMI'l Karcb-Oct.cber, 1.964, reproeNllt deM1t7 11'.16.1cel 
of 1..18 and 1..69 jcv&n1lH ~r aile of t.l'.aaeot (ba•d on raa11Hd uatal• 
it)' Of 8.b and 6.7 JGQnl pel" f ... l.e 1n 196) ~ l.9Q.) r&lpee-tiftlJ for 
t.U 2 1eara. 
Att.hoqh t.beaa two apical ..,. not baft been re&l.lhed becauee of 
poet.Mt.al. wrtaU.tJ, there pt'ObablJ were b~ller deuttlee in the araa 
eacb J&ar 1..-diateLJ after all of t.ha JOWII 'iiGl"a bore tMrl n ..,.,. &bla 
to ... aura. It w ba4 ••auretl d.auUlu 1·2 aont.u tarllar, ve probULJ 
Vj)llld ban IINt!U'ed ~ dene1t1u Ulan 'ill IIIMIIU'&d tn Oct.ober, avtn 
tboap tOM of the rabbtta 1n t.be popalaUon would baY& been too JO\IAC 
t or dete~tion by the cenaua Hthod. VoJ:.Idb1117 (l9SS) canaund jacmbblt.a 
aont.hlJ on tllt Oraat. S.lt Lao Dutrt. an4 obeer'fld petll: nullberl ~ Ju.,._ 
nllea and allllll.tw.&ouelJ a ,.U ln \be &PJM&l pl)plll.at.loo dcatty ln J11.q. 
BJ Oatl'ltler, tba n-ullber of j~mmlld obaerwd vu about SO pue•n'- lUI 
than tbe nlllltMrt obtlerYM 111 .T~tlJ. 
U fellow tbat lt date• of deneit.7 .... ur.Milltlt Mrot bel.d conatant 
fro• )'ear to 7ear, o~~ut• in tbe cbronolou ot t.M rapl'Oduotl'fl aauona 
V011l.d al.eo p.roYlde una1t7 ti&UlU"MMttnta tbat. woul4 oot 1n41cata tlle t.rua 
naturw of rev t.o ,.., tnmda. W. baft now that l'lprcductt.Ye obronolou 
111pparwnt1J adYaccad clllZ'lllC the tto!U'Ie of tbla etud)', but. &leo that 7ov.ElC 
appeared {n'OI.-...iftl.J Later t.n tbe 7aar ma 1.962·61!. 'fllu, .. no doubt 
bna • o M error tn OIU' propoeecl dane1t7 trwruta tbat were c•IIM(l DJ tha 
chance• 1n reproclllctlft cbronolou, bat " vera !lOt able to uUuta tlle 
natu.re of the error. 
U7 
••••rtbeleaa, the population OPly tncr.aeed t o a tlatted deer.• 
4urtna t he period ot 1t11.S7. It w uH Oetober u a r.teren.oe potnt, 
4aN1t1ol dtd i neN ... 1.)0 percent bet-11 1962 and 1963 beeaOM repr~ 
dueti.Ye etfort waa adltqut.te and the Yarlillu aowoc .. ot 1!10rt&llt7 vere 
1•~~erall7 l ow t or tts. ntu .. "*"*' dorll.l( tbe atadf. S.twMn Oet.ober 
1963 and 1.96b, reproc!t~<:t.lft effort vea qatn a Ntantial, bnt ao tnare ... 
i n aort.llt7 in ac:at atac•• ot tbe lite creta Dll•t-« the reproduoti.Y& 
rata and re4luced tbe popubtl.on bJ 2S percent. 'lbe net tncN&H fro• 
Oetober 1962 t.o Oetcber lHb wu onl7 12 parcent. 
It aprt.nc ftlu.a are llaed u ret'eftfta• point., the tnere- fro• 
MaNb 1963 t o l.96S vu aca1n IIOdeatt the poputat1011 roocblr ctcubW 
itllelt d .. pl.t. the tact t.ut t.t had tba potential t o increaH 1n 2 rau• 
b7 a factor oD tbe order of 100. 
'l'bue chancu oeell.l'l"e4 •ur1nc a period of proU.Ct.ed l.ov a.naur. 
The population baa tl.~aotuat.d culc9dlr l.n ,..,.. prloJ' t o tbl.a at\\C!J. Tile 
lut blah-<fanat.tr perlo4 •u l!IS7-60. and tba preeent. low deul.tr bu 




Tbe pcu'pOM ot tbla paper 1a ~o analJM ~M~CluuW!u ot blaclr·t.ailed 
Jaokr.llbblt. (.!!22! calU'ornlcu.t) deuif.J cbqna ln Curlav VaU.ey, ~ 
tra April, 1962 t o March, l.96S efld tG dlacUN obMrYattonal an4 eulJtl• 
cat •tb~XU QMd in eluctc!at.llll ancb •cbanlaae. Ja<rkrabb1t denaUS... ln 
the 'faller haft 'farf.ed fl."'OI acaro1t7 t~ peet pf'Ol)Ort.lona. Tbe7 n.orullJ 
O<:CQI)J bf.a 14pb!!'Qeb (J.rteld.aia trldentat.ll) and fNUeliOod (ll&rcobatl!f 
'flft1oulat.WJ) 'f-s-tattve aor:~~~~, and occiU" len tl"equeutlJ in ~Bale 
(At.r1pleX contartltelb) al'ld Utttb. J\lniper ( J\Ult.ptru! oateo.P!I'tla) 
vecetatlve ·~ 1n the 'fllleJ. 
Va lleJ-vlde demll't7 11l41ou ~~~ere obtained in aprtng and taU trot~ 
rabbite tluahed on 78 l.-•U• \nllllel:tte in • 2SO.aquare-alle ..,..., !be 
1.Dda cO\Ulte vere cGil(J&J'Od w1th ebaol.ute co\U!.te ot rabb1te on a 1-equare-
td.le aNa. I'ata on 1141 oollpoltitlon, eox oc~U.toc,. Mnteptlon "'-• 
Utt.ft1.tlc :ratte, a Uttar elaee ware obtUM<! trot~ n.01)turnal collActlone 
of 50-lSO rabbUe per 110ntb. K!)rtalitf raW. were obtained tro• denalt7 
1r.w:ta and n.tallt.y dllt.a, 
Vatll7•11ide 4erut1t7 ln.d1ce• nre etr'ltl'lll¥ oon'ela~ (r •0.98) w!tb 
abaolut.e dena1t1ee on l eqware •tle ranaina tr~ J6-llh rabblta per 
equare eUe, R~tpeet counta .:>n llld1v1duAL rabb1te and tlnahin& dbtanoea 
?n t he t r &tlltecte did not eh.anaa w1tb ohanginc dtllla1t1... 'Oelllllt7 1ndle" 
betw-.r. J9 t.rauaow ln tt. northern halt ot Ut• utleJ and .39 t.:ranaeow 
i n tbe • au th.rn ball ot tbe 't'GlleJ wel"tt tlllila.r 1ndlcat1.11J tht. t b• 
valle)'-wl da popul.&t.lon ctw:ted u a un1t.. Var1atlona 1n the degree ot 
U9 
r.tmta&lcn in t.lw popa1atbn 4utr1bution 414 not ioere&M \be n.rt@lllt.J 
of tile ~nalt7 1ndi.cu nor 411! contaston illcNa .. at blcller 4el!llltl.et. 
J'ettJMa were qed br oocparinr tMll' ,.tt:ht w "'"•lopw.nt. 1J1tll 
B~olchout 1a (1~) ciAtll on prenatal. IDGVeb~ b...., (l!e!,:! a•rleaniUI), and 
vttb an ext~latlon h-oe 35413 d.a71 to cover tho Jackn!lblt11 cettat.ton 
pertod. Oonllltptlon d.at .. aad Utterirc clAW. ot faiUil" vitb llt.arl 
Yla1bl.y prqunt. upon llu\OJ>IIJ wen c•lculaW b7 4etel'lllc11l& alllPMd S"ta• 
t1on pe:rloda frota the tetlll ..... Tbe ac11l& ot l1tMJ"I dll!l prort4tld 
1110ntbl7 concepUott ratel and 11tteM..nc ratae. VU1bl1 11odeU.Ct.able 1·7• 
d:., prepanotea wre 1n.elu4ed tu Ua OOD¢ept.lon-rate edculatloce. 
Llttert.ua ratN •nd littv eU.. "" cato~:~lat.ed OUlJ trot~ U.tterl ol~to 
thR ball tva. OY~tlaUon Ntel "" calculated ft'O'a ocrpwt 1uwu c;)QUU 
in ttl~ o•arw. 
Earu. .. t d.ateotad cotl¢1pt.iona 1.n 44to.lt. feulea ..,,. 1n ~~ of 
1.963 and 1.9614. Lat..t Mlllt conception& wen t.n 111111 ot 1.963 aM 1f61;, 
and Jul7 of 1962. .ldu1t bNed~ atfol'ta lalted llbo11t. S 11ontha ln 1.963 
and 19611. Concertec! advlt bl'MdiDa .tta:rt appanntl1 l>tlcW'""' propH• 
•1••11 ea:rll4P tro• 1962·1~. 
Adult oonceptton raw• t~ 1963 and 1~ tcllond un1Mo4al trlqu.ne)' 
dUtrlb~ttion~~ witb peau ot 77 and 8S percant 1n Apt"U. .A.4ul\ 1lttertnr 
nt.ea toUowe6 11nlH&lL t'Nquene1 4Ut.r1b\IU:211111 11f1tb pealtl of 6g.70 
peroent. nur the betl1nntna an4 el\lt fit tbe 11\t.erlJl( .... .en. Adult. onla• 
t1on ratee followed <mleodal t:raqunq dll.et%'1HtloiiAI witb pe~~lat r;,f 6.0.. 
1.0 on IINJ' their lllldiaDI. 
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Crlldo Uttor-auo diatr1~ut1ou wre unlcod&l v1tb pea\:1 ot ldlout 
6,0 totuaea, and wro tbo lar& .. t rop<:rted t ~r t.be blaclot-teU~ jaela'Qbtt, 
Mtll-tteqon lU.ter alsea tend to lnc~n wltb 1Mreutoc latitude. 
~ttoott•• litter elloa to1lowtd attabtly billoda1 c~, vitb hlgb poake 
ct about 4.0 tot..,. flN.l' tbo oM ot the c.~ •· llepro4o.ct1oo b7 juft-
uil.oe 'lifU Rlnblal e:f ocr-IIJTOd nev tho ond of the ~ul t reprPduot.i'lo 
Aullllitlc 110 ad~tlt 110%'tAllt,7 41lrll'll tM ropl'0411Gtift .... on, ueb 
toMle atbo ln Jaa~ ooa14 ban prodqcecf 111.1 and 1.6. 7 Oft tn l96' &fl4! 
19611, roapeotlftlJ. RoducUoD c~ ~flC-.... 01\ denattt.oe bJ adult 
oortalltJ rldueod tbte p~tetttlal out~t to lb.6 and 10,8 oYa per teeale 
tn 15163 and 19611. Int.N-uterlne cortdlt7 rate~~ ~>t 37 pe!'t%0nt in 1963 
aDd 2h pt~rcont 1n lsr61. l"o4uee4 Ut ... T01- to 9.2 JQQIJC per teul.e ln 
1963 and 7 .l JOt:'"& per fQOlo 1n l96b. J'roM\&l loPH due to contbl.J 
a4uU t~ort.el1ty rat.ea of 7-28 percsr,;t flll'thor rld:ioed tbla potenU.al 
prod110t.1on V-l' 8.1 on4 6,!, youna pu llllllllt. to~~& to 1n 1.963 and 19611 
raepectiftlJ. 
Poetnatal (birtb-<ktobe!') co~Utr rot.a ot JQ perc::ont ill 1963 and 
64 pt"l'Cont in l~ tu.rtber reduoecl the ant~ual prtld~~eti<Jn to S.J JOI.Itl& and 
2.3 younc per JaoWU'J f••le in 1963 and l96b rupeoMTOlJ. Ronco, 71 
and 86 porcant. 1>1 t.he pot.r.tlal annual. prod11dlon (total. oft pr.adlle44) 
ware loat botv .. n oYal.at1tm and Oot®or ln 1.5163 and 19611. J'all ace 
rat.101t were 9) perc4tnt jllYenU• la. 1!162, 89 ll'l 1.963# aDd 92 ln 1.96k. 
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Winter ttort.allty ratet or 11 percent par wontn 1n 196.)-6/, and 1 rer-
cent. per aDntb in }.96b-6!) ,..duced t.l'le popul4.t1oo 67 percent (trOll 0, 7$ 
J' OII.Ill per lllile <:>f f.l:'ll.llMCt to 0,28 rabb1t.a p41l:' fllle of tl"&I'$8Ct) fr¢111 
Ot' tl,lber , 196) to May, 1.964 and u pt~reent (trom o.S9 yaq per dle of 
tr&Me1l t to 0.37 r~o:bblta per klle of trannct) troa Oetc;ber, 1.9614 t o Kay, 
1.905. In thia IWIJ!er, ot eaob 100 rahbite bern in 196) and 1964, only 
l2 t~u.l"Yive4 tmtH tbe ldil.dlo of tbe rQllowiD£ rept'Cd~tctt'le ee .. cn, Sex 
ratioe ot aU aa• croupe ere aboot eYen tbroushollt. the etud.J. 
The pl)pulat1on did oot imn .. aM utar1all7 d\ll'1n8 the 1 udy ( a 2• 
Jear lncreaee of 72 percent U8inc tall 1ndicel or 1.00 per~ent oein& 
eprtnc tndtcee) beci!.UH -.ortalU7 llftt-1.7 e<~.«&led nataU.t7, Since l'l&utlt7 
v&lu .. were abll-l.lt eqa:al t n the 2 y .. re, oblel"'''ed p::~palAtion trelliU (lJO 
percont tncreaae troll Oetober 1962-6). -2!) percent tror~ Oot<iber, 1.96J-6ll) 
vera cont. lled by Y&rtat.i~ 1n ~ertal1ty ratae. 
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